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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a sulfonated branched polyarylene copolymer in which problems of foam 
removal and a drying time are solved and a film free from unevenness of streak can be obtained in a film-forming 
process for obtaining a proton conductive film by forming a film from a polymer solution by a casting method. 
SOLUTION: In copolymerizing two or more specific dihalogenated aromatic compounds by coupling reaction, an 
aromatic low-molecular weight compound containing three or more halogen atoms is made to exist as a branched 
structure-forming agent to give an aromatic copolymer having branched structure, which is sulfonated to give a 
sulfonated copolymer. The proton conductive film comprises the sulfonated copolymer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (I) At least one sort chosen from the group which consists of a compound expressed with the compound 
expressed with the following general formula (la), the compound expressed with the following general formula (2a), 
and the following general formula (3a), The monomer (A) which has two halogen atoms other than a fluorine, and the 
compound expressed with the (ID following general formula (1 b). At least one sort chosen from the group which 
consists of a compound expressed with the compound expressed with the following general formula (2b), the 
compound expressed with the following general formula (3b), and the following general formula (4b), The monomer 
(B) which has two halogen atoms other than a fluorine is faced carrying out copolymerization by the coupling 
reaction. The compound expressed with the following general formula (1a'), the compound expressed with the 
following general formula (2a'), (III) At least one sort chosen from the group which consists of a compound 
expressed with the compound expressed with the following general formula (3a'), the compound expressed with the 
following general formula (IbO, and the following general formula (2b'). The manufacture approach of the letter poly 
arylene system copolymer of branching characterized by making the branching structure formation agent (C) which 
has three or more halogen atoms other than a fluorine live together, and performing the above-mentioned 
copolymerization. 
[Formula 1] 




- (la) 

(X is a chlorine atom, a bromine atom, or an iodine atom independently among a formula, and A is the radical of 
electronic suction nature and is that R1-R8 are the same or a difFerence, a hydrogen atom, a fluorine atom, an alkyi 
group, or a fluoro alkyI group.) 
[Formula 2] 

- (2a) 

(X, R1-R8 are as having defined the formula (la) among a formula, A is as having defined the formula (la) 
independently, and RV - R8' is the same or a difference, a hydrogen atom, a fluorine atom, an alkyI group, or a fluoro 
alky I group.) 
[Formula 3] 




(X, A, R1-R8 are as having defined the formula (la) independently among a formula, B is an electron-donative atom 
or an electron-donative divalent radical independently, and n is two or more integers.) 
[Formula 4] 
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- (1b) 

(X and A are as having defined the formula (1a) among a formula. B is as having defined the formula (3aX and R9- 
R15 are the same — or it differs, and is a hydrogen atom, a fluorine atom, an alkyi group, or a fluoro alkyi group, Z is 
an aryl group, and m is the integer of 0, 1, or 2.) 
[Formula 5] 




~ (2b) 
[Formula 6] 




(3b) 
[Formula 7] 




~ (4b) 

(Into the above-mentioned general formula (2b) (3b) (4b). X is a chlorine atom, a bromine atom, or an iodine atom 
independently, and is that R1 7-R24 are the same or a difference, a hydrogen atom, a fluorine atom, an alkyi group, 
or a fluoro alkyi group.) 
[Formula 8] 




~ da') 

(A is the radical of electronic suction nature among a formula, and R is a hydrogen atom, a chlorine atom, a bromine 
atom, an iodine atom, a fluorine atom, an alkyi group, and a fluoro alkyi group independently.) however — all — at 
least three of R pieces are the same — or it differs and they are a chlorine atom, a bromine atom, or an iodine 
atom. 

[Formula 9] 




— (2aO 

(A is as having defined the formula (la') independently among a formula, and R is a hydrogen atom, a chlorine atom, 
a bromine atom, an iodine atom, a fluorine atom, an alkyi group, or a fluoro alkyi group independently.) however — all 

— at least three of R pieces are the same — or it differs and they are a chlorine atom, a bromine atom, or an iodine 
atom. 

[Formula 10] 
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- (3a') 

(A is as having defined the formula (1a') independently among a formula, B is an electron-donative atom or an 
electron-donative divalent radical independently, and R is a hydrogen atom, a chlorine atom, a bromine atom, an 
iodine atom, a fluorine atom, an alkyi group, or a fluoro alkyi group independently.) however — all — at least three of 
R pieces are the same — or it differs and they are a chlorine atom, a bromine atom, or an iodine atom, n is two or 
more integers. 
[Formula 11] 
R 




--db') 

(R is a hydrogen atom, a chlorine atom, a bromine atom, an iodine atom, a fluorine atom, an alkyi group, or a fluoro 
alkyi group independently among a formula.) however — all — at least three of R pieces are the same — or it 
differs and they are a chlorine atom, a bromine atom, or an iodine atom. 
[Formula 12] 




~ (2b') 

(R is a hydrogen atom, a chlorine atom, a bromine atom, an iodine atom, a fluorine atom, an alkyi group, or a fluoro 
alkyi group independently among a formula.) however — all — at least three of R pieces are the same — or it 
differs and they are a chlorine atom, a bromine atom, or an iodine atom. 

[Claim 2] the total quantity of said monomer (A) and said monomer (B) — receiving — said branching structure 
formation agent (C) — 0.01 - five-mol % — the manufacture approach of the letter poly arylene system copolymer 
of branching according to claim 1 characterized by using and performing copolymerization. 

[Claim 3] The manufacture approach of the letter poly arylene system copolymer of branching according to claim 1 
characterized by said branching structure formation agent (C) being the compound expressed with the following 
general formula (laO. 
[Formula 13] 

R R 




-da') 

(A is the radical of electronic suction nature among a formula, and R is a hydrogen atom, a chlorine atom, a bromine 
atom, an iodine atom, a fluorine atom, an alkyi group, and a fluoro alkyi group independently.) however — all — at 
least three of R pieces are the same — or it differs and they are a chlorine atom, a bromine atom, or an iodine 
atom. 

[Claim 4] The manufacture approach of the letter poly arylene system copolymer of branching according to claim 3 
that said compound is characterized by being a 2, 4, and 4'-TORIKURORO benzophenone. 
[Claim 5] Furthermore, the manufacture approach of the letter poly arylene system copolymer of branching of 
claims 1-4 characterized by making a molecular weight modifier (D) live together, and performing copolymerization 
given in any 1 term. 

[Claim 6] The manufacture approach of the letter sulfonation poly arylene system copolymer of branching 
characterized by sulfonating the letter poly arylene system copolymer of branching manufactured by the approach 
of claim 1-5 given in any 1 term using a sulfonation agent. 

[Claim 7] The letter sulfonation poly arylene system copolymer of branching obtained by the manufacture approach 
according to claim 6. 

[Claim 8] The letter sulfonation poly arylene system copolymer of branching according to claim 7 characterized by 
doing the 0.5-3.0 milliequivalant / g content of a sulfonic group. 

[Claim 9] Proton conduction film which consists of a letter sulfonation poly arylene system copolymer of branching 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the proton conduction film which consists of the manufacture 
approach of the new letter poly arylene system copolymer of branching, the manufacture approach of the letter poly 
arylene system copolymer of sulfonation branching, and an obtained letter poly arylene system copolymer of 
sulfonation branching. It is known that the proton conduction film is useful to the electrolyte for primary cells, the 
electrolyte for rechargeable batteries, the giant-molecule solid electrolyte for fuel cells, a display device, various 
sensors, a signal transduction medium, a solid-state capacitor, ion exchange membrane, etc. 
[0002] 

[Description of the Prior Art] An electrolyte is usually used with a solution(water) in many cases. However, the 
inclination which transposes this to the solid-state system has been increasing in recent years. As the 1st reason, it 
is the ease of processing in the case of applying to the above-mentioned electrical and electric equipment and 
electronic ingredient, and is the shift to small and light and power-saving as the 2nd reason, for example. Both are 
known although it consists of the thing and the organic substance which consist of an inorganic substance as a 
proton conductivity ingredient conventionally. Although the phosphoric-acid uranyl which is a hydration compound, 
for example is mentioned as an example of an inorganic substance, these inorganic compounds do not have the 
enough contact by the interface, and forming a conduction layer on a substrate or an electrode has many problems. 
[0003] The polymer which belongs to the so-called cation exchange resin as an example of an organic compound on 
the other hand. For example, the sulfonation object of vinyl system polymers, such as polystyrene sulfonate, The 
perfluoroalkyi sulfonic-acid polymer which makes Nafion (Du Pont make) representation, A perfluoroalkyi carboxylic- 
acid polymer. Polymer [Polymer Preprints and Japan which introduced the sulfonic group and the phosphoric-acid 
radical into thermally stable polymers, such as polybenzimidazole and a polyether ether ketone, Vol.42, No.7, p.2490- 
2492 (1993), Organic system polymers, such as Polymer Preprints, Japan, Vol.43, No.3, p735-736 (1994), Polymer 
Preprints, Japan, Vol.42, No.3, and p730(1993)], are mentioned. 

[0004] Although these organic system polymer is used by the shape of a film, it uses that it is fusibility or that it is 
thermoplasticity for a solvent, and can usually carry out Junction processing of the conduction film on an electrode. 
However, many of these organic system polymers In addition to still proton conductivity not being enough, proton 
conductivity falls at endurance or an elevated temperature (100 degrees C or more), It stiffens according to 
sulfonation and there is a problem of adhesion with a mechanical strength falling, the dependency under humidity 
conditions being large, or an electrode being unable to say it as a sufficiently satisfying thing, or resulting in the 
strong fall and the collapse of a configuration by too much swelling under operation resulting from water polymer 
structure. Therefore, these organic polymers have various problems in applying to the above-mentioned electrical 
and electric equipment, electronic ingredient, etc. 

[0005] On the U.S. Pat. No. 5,403,675 specifications, the solid-state polyelectrolyte which consists of sulfonated 
upright polyphenylene is proposed. This polymer used as the principal component the polymer (structure of said 
specification column 9 publication) obtained by carrying out the polymerization of the aromatic compound which 
consists of a phenylene chain, made this react with a sulfonation agent, and has introduced the sulfonic group. 
However, although proton conductivity improves, toughness and hot water resistance, such as the mechanical 
property of the sulfonation polymer obtained by coincidence, for example, elongation after fr-acture, and bending- 
proof nature, are remarkably spoiled by the increment in the amount of installation of a sulfonic group. 
[0006] Moreover, although the solution obtained by dissolving said polymer in a solvent is usually cast on a base and 
membrane formation processing is performed in case the proton conduction film is obtained fr^om a sulfonation poly 
arylene system polymer If it is going to raise a mechanical property and a polymer with more high molecular weight 
is used, as a result of solution viscosity's rising, there was a problem on membrane formation [ become / muscle- 
like unevenness / degassing processing of a solution becomes difficult, a desiccation process takes time amount, 
or / easy to go into the film front face formed and obtained ] processing. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, even if the technical problem of this invention has high toughness 
since it has flexibility structure in a principal chain, and it sulfonates it, it is to offer the sulfonic-group content 
polymer which sulfonates the polymer and this polymer with which toughness and hot water resistance cannot fall 
easily, and is obtained, and it aims at offering the letter poly arylene system copolymer of sulfonation branching 
without the problem on membrane-formation processing mentioned above when mainly obtaining the proton 
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conduction film especially. 
[0008] 

[Means for Solving the Problem] At least one sort chosen from the group which this invention becomes from the 
compound expressed with the compound expressed with the (I) following general formula (1a) in the first place, the 
compound expressed with the following general formula (2a), and the following general formula (3a), The monomer 
(A) which has two halogen atoms other than a fluorine, and the compound expressed with the (II) following general 
formula (1b), At least one sort chosen fr-om the group which consists of a compound expressed with the compound 
expressed with the following general formula (2b), the compound expressed with the following general formula (3b). 
and the following general formula (4b), The monomer (B) which has two halogen atoms other than a fluorine is faced 
carrying out copolymerization by the coupling reaction. The compound expressed with the following general formula 
(laO, the compound expressed with the following general formula (2a'), (HI) At least one sort chosen from the group 
which consists of a compound expressed with the compound expressed with the following general formula (3a'), the 
compound expressed with the following general formula (Ib'X and the following general formula (2b0, The branching 
structure formation agent (C) which has three or more halogen atoms other than a fluorine is made to live together, 
and the manufacture approach of the letter poly arylene system copolymer of branching characterized by performing 
the above-mentioned copolymerization is offered. 
[0009] 

[Formula 14] 




~ (la) 

(X is a chlorine atom, a bromine atom, or an iodine atom independently among a formula, and A is the radical of 
electronic suction nature and is that R1-R8 are the same or a difference, a hydrogen atom, a fluorine atom, an alkyi 
group, or a fluoro alkyI group.) 
[0010] 

[Formula 15] 




- (2a) 

(X, R1-R8 are as having defined the formula (la) among a formula, A is as having defined the formula (la) 
independently, and R1 ' - R8' is the same or a drfFerence, a hydrogen atom, a fluorine atom, an alkyI group, or a fluoro 
alky I group.) 
[0011] 

[Formula 16] 




— (3a) 

(X, A, R1-R8 are as having defined the formula (la) independently among a formula, B is an electron-donative atom 

or an electron-donative divalent radical independently, and n is two or more integers.) 

[0012] 

[Formula 17] 
X 




-(lb) 

(X and A are as having defined the formula (la) among a formula, B is as having defined the formula (3a), and R9- 
R15 are the same — or it differs, and is a hydrogen atom, a fluorine atom, an alkyI group, or a fluoro alkyI group, Z is 
an ary! group, and m is the integer of 0, 1 , or 2.) 
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[0013] 

[Formula 18] 




- (2b) 
[0014] 

[Formula 19] 




— (3b) 
[0015] 

[Formula 20] 




~ (4b) 

(Into the above-mentioned general formula (2b) (3b) (4b), X is a chlorine atom, a bromine atom, or an iodine atom 
independently, and is that R1 7~R24 are the same or a difference, a hydrogen atom, a fluorine atom, an alkyi group, 
or a fluoro alky! group.) 
[0016] 

[Formula 21] 

R R 




--(laO 

(A is the radical of electronic suction nature among a formula, and R is a hydrogen atom, a chlorine atom, a bromine 
atom, an iodine atom, a fluorine atom, an alkyI group, and a fluoro alkyI group independently.) however — all — at 
least three of R pieces are the same — or it differs and they are a chlorine atom, a bromine atom, or an iodine 
atom. 
[0017] 

[Formula 22] 




~ {2a') 

(A is as having defined the formula (laO independently among a formula, and R is a hydrogen atom, a chlorine atom, 
a bromine atom, an iodine atom, a fluorine atom, an alkyI group, or a fluoro alkyI group independently.) however — all 
— at least three of R pieces are the same — or it differs and they are a chlorine atom, a bromine atom, or an iodine 
atom. 
[0018] 

[Formula 23] 

R R . R R R 
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— (3aO 

(A is as having defined the formula (la') independently among a formula, B is an electron-donative atom or an 
electron-donative divalent radical independently, and R is a hydrogen atom, a chlorine atom, a bromine atom, an 
iodine atom, a fluorine atom, an alky! group, or a fluoro alkyi group independently.) however — all — at least three of 
R pieces are the same — or it differs and they are a chlorine atom, a bromine atom, or an iodine atom, n is two or 
more integers. 
[0019] 

[Formula 24] 




-Ob') 

(R is a hydrogen atom, a chlorine atom, a bromine atom, 
alkyl group independently among a formula.) however — 
differs and they are a chlorine atom, a bromine atom, or 
[0020] 

[Formula 25] 

— (2b') 

(R is a hydrogen atom, a chlorine atom, a bromine atom, an iodine atom, a fluorine atom, an alkyi group, or a fluoro 
alkyl group independently among a formula.) however — all — at least three of R pieces are the same — or it 
differs and they are a chlorine atom, a bromine atom, or an iodine atom. 

[0021] This approach is a monomer (A) (this monomer (A)) which has an electronic suction nature machine and has 
two chlorine atoms, a bromine atom, or an iodine atom (only henceforth a halogen") independently, what gives 
flexibility to the principal chain of this copolymer and contributes to improvement in toughness — it is — ft is 
characterized by facing carrying out copolymerization of the monomer (B) which has two halogens used as the part 
mainly sulfonated in a copolymer principal chain by the coupling reaction, and making the branching structure 
formation agent (C) which has three or more halogens live together. 

[0022] If this branching structure formation agent (C) is made to live together in the copolymerization system of 
reaction, it will consist of a monomer (A) and a monomer (B), it will mainly concern, and a straight chain-like 
structure copolymer chain will come to be formed in the three or more directions focusing on a branching structure 
formation agent, for example. In this way, after that, although the obtained letter poly arylene system copolymer of 
branching is sulfonated In case the obtained letter poly arylene copolymer of sulfonation branching is dissolved in a 
solvent, membranes are formed by the casting method and the proton conduction film is obtained, even if it is a high 
molecular weight object Since molecular weight can obtain a polymer solution with low solution viscosity as 
compared with an equivalent straight chain-like copolymer, the problem of the bubble omission in the membrane 
formation process accompanying giant-molecule quantiflcation of a copolymer or the drying time can be solved, and 
a film without good stripe nonuniformity can be obtained. 

[0023] This invention offers the manufacture approach of the letter sulfonation poly arylene system copolymer of 
branching characterized by sulfonating the letter poly arylene system copolymer of branching manufactured by the 
above-mentioned approach to the second using a sulfonation agent Then, this invention offers the letter sulfonation 
poly arylene system copolymer of branching obtained by the manufacture approach of the letter sulfonation poly 
arylene system copolymer of branching characterized by sulfonating the letter poly arylene system copolymer of 
branching manufactured by the above-mentioned approach to the third using a sulfonation agent. And this invention 
offers the proton conduction film set to the fourth from the above-mentioned letter sulfonation poly arylene system 
copolymer of branching. 
[0024] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
[Manufacture of the letter poly arylene copolymer of branching] 
(1) Monomer (A) 

At least one sort of monomers chosen from the group which consists of a compound (henceforth "a monomer (la)", 
"a monomer (2a)", and "a monomer (3a)" in order of) expressed with the following general formula (1a), the following 
general formula (2a). and the following general formula (3a) as a monomer (A) which has a halogen two. for example 
can be used. (What has the radical which changes to a halogen 00 and is expressed in addition with the following 
type (d) in a monomer (la) - a monomer (3a) may be used.) 

- 0S02Y — (d) 



an iodine atom, a fluorine atom, an aikyl group, or a fluoro 
all — at least three of R pieces are the same — or it 
an iodine atom. 
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(The inside of a formula and Y are an alkyi group, an alkyi halide radical, or an aryl group) 
[0025] 

[Formula 26] 




-da) 

(X is a chlorine atom, a bromine atom, or an iodine atom independently among a formula, and A is the radical of 
electronic suction nature and is that R1-R8 are the same or a difference, a hydrogen atom, a fluorine atom, an alkyi 
group, or a fluoro alkyi group) 

[0026] A is the radical of electronic suction nature and >C0, -CONH-, -(CF2) p- (it is here and p is the integer of 
1-10), -C(CF3)2-, -COO-, -SO-, -S02-, etc. are mentioned. In addition, the radical of electronic suction nature 
means the radical from which the Hammett (Hammett) substituent constant becomes [ in the case of the m-th 
place of a phenyl group ] 0.01 or more values in the case of 0.06 or more and the p-th place. Hereafter, in a general 
formula (la) etc., a methyl group, an ethyl group, a propyl group, butyl, a hexyl group, etc. are mentioned as an alkyi 
group. As a fluoro alkyi group, a trifluoromethyl radical, the Pentough RUORU ethyl group, etc. are mentioned. 
[0027] 

[Formula 27] 




— (2a) 

(X, R1-R8 are as having defined the formula (1a) among a formula, A is as having defined the formula (la) 
independently, and Rl' - R8' is the same or a difference, a hydrogen atom, a fluorine atom, an alkyi group, or a fluoro 
alkyi group.) 
[0028] 

[Formula 28] 




- (3a) 

(as the formula (la) having defined independently X, A, R1-R8 among the formula — it is — B — an independently 
electron-donative atom or a divalent radical — it is — n — two or more — desirable — 2-100 — it is the integer 
of 2-80 especially preferably.) 

B is an electron-donative radical or an electron-donative atom, for example, is -0-, -S-, -CH=CH-. -C**C-, and 
[0029]. 
[Formula 29] 



-O- 



[0030] 

[Formula 30] 



**** is mentioned. 

[0031] Here, the following can be mentioned as a monomer (la). 

A - dichloro benzophenone, and 4 and 4 '2, 4'-dichloro benzophenone, (A1-1) A - dichloro benzophenone, and 3 and 
3 '4, 4'-dibromo benzophenone, 2, a - dibromo benzophenone, and 4 '3, 3'-dibromo benzophenone, A - diiodo 
benzophenone, and 4 and 4 '2, 4'-diiodo benzophenone, a 3 and 3*-diiodo benzophenone (A1-2) — 4 and 4' - 
dichloro benzanilide — A - dichloro benzanilide, and 3 and 3 '3, 4'-dichloro benzanilide. - diiodo benzanilide. and - 
dibromo benzanilide, and 4 and 4 *3, 3'-dibromo benzanilide. 3, - dibromo benzanilide, and 4 '4, 4'-diiodo benzanilide, 
3, and 3 '3, 4'-diiodo benzanilide [0032] (A1-3) Bis(chlorophenyl) d if! u ore methane, bis(chlorophenyl) tetrafluoro 
ethane, Bis(chlorophenyl) hexafluoropropane, bis(chlorophenyl) octafluoro butane, A bis(chlorophenyl) decafluoro 
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pentane, a bis(chlorophenyl) dodeca fluoro hexane, A bis(chlorophenyl) tetra-deoafluoro heptane, a bis(chlorophenyl) 
hexa decafluoro octane, A bls(chlorophenyl) OKUTA decafluoro nonane, a bis(ch!orophenyl) eicosa fluoro decane; 
Bis(BUROMO phenyl) difluoromethane, Bis(BUROMO phenyl) tetrafluoro ethane, bis(BUROMO phenyl) 
hexafluoropropane, Bis(BUROMO phenyl) octafluoro butane, a bis(BUROMO phenyl) decafluoro pentane, A bis 
(BUROMO phenyl) dodeca fluoro hexane, a bis(BUROMO phenyl) tetra-decafluoro heptane, A bis(BUROMO phenyl) 
hexa decafluoro octane, a bis(BUROMO phenyl) OKUTA decafluoro nonane, Bis(BUROMO phenyl) eicosa fluoro 
decane; Bis(iodine phenyl) difluoromethane, Bis(iodine phenyl) tetrafluoro ethane, bis(iodine phenyl) 
hexafluoropropane, Bis(iodine phenyl) octafluoro butane, a bisOodine phenyl) decafluoro pentane, A bis(iodine phenyl) 
dodeca fluoro hexane, a bls(iodine phenyl) tetra-decafluoro heptane, A bis(iodine phenyl) hexa decafluoro octane, a 
bisCiodine phenyl) OKUTA decafluoro nonane, a bisdodine phenyl) eicosa fluoro decane [0033] 2 and 2-bis(4- 
chlorophenyl) hexafluoropropane, (A1-4) 2 and 2-bis(3-chlorophenyl) hexafluoropropane, 2, and 2-bis(4-BUROMO 
phenyl) hexafluoropropane, 2 and 2-*bis(3-BUROMO phenyl) hexafluoropropane, 2, and 2-bis(4Hodine phenyl) 
hexafluoropropane, 2 and 2-bis(3-iodine phenyl) hexafluoropropane {A1-5) 4-chloro benzoic-aoid 4-chlorophenyl, 4- 
chloro benzoic-acid 3-chlorophenyl, 3-chloro benzoic-acid 3-chlorophenyl, 3-chloro benzoic-acid 4-chlorophenyl, 
4-BUROMO benzoic-acid 4-BUROMO phenyl, 4-BUROMO benzoic-acid 3-BUROMO phenyl, 3-BUROMO benzoic- 
acid 3-BUROMO phenyl, 3-BUROMO benzoic-acid 4-BUROMO phenyl [0034] (A1-6) A bis(4-chlorophenyl) 
sulfoxide, a bis(3-chlorophenyl) sulfoxide. A bis(4-BUROMO phenyl) sulfoxide, a bis(3-BUROMO phenyl) sulfoxide, A 
bis(4-iodine phenyl) sulfoxide and bis(3-iodine phenyl) sulfoxide (A1-7) Bis(4-chlorophenyl) sulfone, A bis(3- 
chlorophenyl) sulfone, a bis(4-BUR0M0 phenyl) sulfone, a bis(3-BUR0M0 phenyl) sulfone, a bis(4-iodine phenyl) 
sulfone, a bis(3-iodine phenyl) sulfone [0035] Here, the following can be mentioned as a monomer (2a). 
(A2-1) - bis(4-iodine benzoyl) diphenyl ether, and - bis(4-BUR0M0 benzoyl) diphenyl ether, and - bis(4-chloro 
benzoyl) diphenyl ether, and 4 and 4 '4, 4'-bis(3-chioro benzoyl) diphenyl ether, 4. and 4 '4, 4'-bis(3-BUROMO 
benzoyl) diphenyl ether, 4, and 4 '4, 4'-bis{3-iodine benzoyl) diphenyl ether [0036] 4 and 4 -bis(4-chlorobenzo 
ylamino) diphenyl ether. (A2-2) 3, 4'-bis(4-ch!oro benzoyl friend) diphenyl ether. 4 and 4 -bis(3-chlorobenzo ylamino) 
diphenyl ether, 3, - bis(3-chloro benzoyl) diphenyl ether, and 4 '4, 4 -bis(4-bromobenzo ylamino) diphenyl ether, 3, 
4'-bis(4-bromobenzo ylamino) diphenyl ether, 4 and 4'-bis(3-bromobenzo ylamino) diphenyl ether, 3, 4'-bis(3- 
bromobenzo ylamino) diphenyl ether, 4 and 4'-bis(4-iodine benzoylamino) diphenyl ether, - bis(3-iodine 
benzoylamino) diphenyl ether, and 3, 4'-bis(4Hodine benzoylamino) diphenyl ether, 4, and 4 '3, 4'-bis(3Hodine 
benzoylamino) diphenyl ether [0037] 4 and 4'-bis(4-ohlorophenyl sulfonyl) diphenyl ether, (A2-3) 3, 4'-bis(4- 
chlorophenyl sulfonyl) diphenyl ether, 4 and 4 -bis(3-chlorophenyl sulfonyl) diphenyl ether, 3, 4 -bis(3-chlorophenyl 
sulfonyl) diphenyl ether, 4 and 4'-bis(4-BUROMO phenyl sulfonyl) diphenyl ether, 3, 4'-bis(4-BUROMO phenyl 
sulfonyl) diphenyl ether, 4 and 4'-bis(3~BUROMO phenyl sulfonyl) diphenyl ether, 3, 4'-bis(3-BUROMO phenyl 
sulfonyl) diphenyl ether, 4 and 4-bis(4-iodine phenyl sulfonyl) diphenyl ether, - bis(3-iodine phenyl sulfonyl) diphenyl 
ether, and 3, 4'-bis(4-iodine phenyl sulfonyl) diphenyl ether. 4, and 4 '3, 4'-bis(3-iodine phenyl sulfonyl) diphenyl 
ether [0038] A 4 and 4 -bis(4-chlorophenyl) diphenyl ether dicarboxy rate. (A2-4) 3. a 4 -bis(4-chlorophenyl) 
diphenyl ether dicarboxy rate. A 4 and 4 -bis(3-chlorophenyl) diphenyl ether dicarboxy rate, 3, a 4'-bis{3- 
chlorophenyl) diphenyl ether dicarboxy rate, A 4 and 4 -bis(4-BUROMO phenyl) diphenyl ether dicarboxy rate, 3, a 
4'-bis(4-BUROMO phenyl) diphenyl ether dicarboxy rate, A 4 and 4'-bis(3-BUROMO phenyl) diphenyl ether 
dicarboxy rate, 3, a 4'-bis{3-BUROMO phenyl) diphenyl ether dicarboxy rate, A 4 and 4'-bis(4-iodine phenyl) 
diphenyl ether dicarboxy rate, - bis(3-iodine phenyl) diphenyl ether dicarboxy rate, and 3, 4'-bis(4-iodine phenyl) 
diphenyl ether dicarboxy rate, 4, and 4 '3, 4'-bis(3-iodine phenyl) diphenyl ether dicarboxy rate [0039] 4 and 4' bis[ - 
] [(4-chlorophenyl) -1,1,1,3 and 3, and 3-hexafluoro propyl] diphenyl ether, (A2-5) 3, 4' bis[ - ] [(4-chlorophenyl) - 
1, 1, 1, 3 and 3, and 3-hexafluoro propyl] diphenyl ether, 4 and 4' bis[ - ] [(3-chlorophenyl) -1,1,1,3 and 3, and 3- 
hexafluoro propyl] diphenyl ether, 3, 4' bis[ - ] [(3-chlorophenyl) -1, 1, 1, 3 and 3, and 3-hexafluoro propyl] diphenyl 
ether, 4, 4'-screw [(4-BUROMO phenyl)-1, 1,1,3 and 3. and 3-hexafluoro propyl] diphenyl ether, 3, 4' bis[ - ] [(4- 
BUROMO phenyl) -1, 1, 1, 3 and 3, and 3-hexafluoro propyl] diphenyl ether. 4 and 4' bis[ - ] [(3-BUROMO phenyl) - 
1, 1, 1, 3 and 3. and 3-hexafluoro propyl] diphenyl ether. 3. 4' bis[ - ] [(3-BUROMO phenyl) -1, 1, 1, 3 and 3, and 3- 
hexafluoro propyl] diphenyl ether, 4 and 4' bis[ -] [(4-iodine phenyl) -1, 1, 1, 3 and 3, and 3-hexafluoro propyl] 
diphenyl ether, 3, 4' bis[ - ] [(4-iodine phenyl) -1,1,1,3 and 3, and 3-hexafluoro propyl] diphenyl ether, - bis[(3- 
iodine phenyl) -1, 1, 1, 3 and 3, and 3-hexafluoro propyl] diphenyl ether, and 4 and 4 '3, 4' bis[ ~ ] [(3-iodine phenyl) 
-1, 1, 1, 3 and 3, and 3--hexafluoro propyl] diphenyl ether [0040] (A2-6) - bis[(4-chloropheny I) tetrafluoro ethyl] 
diphenyl ether, and 4 and 4 '4, 4' bis [(3-chlorophenyl) tetrafluoro ethyl] JIFENI RUETERU, 4, and 4' bis[ - ] [(4- 
chlorophenyl) hexafluoro propyl] diphenyl ether, 4 and 4' bis[ - ] [(3-chlorophenyl) hexafluoro propyl] diphenyl ether, 
4 and 4' bis[(4-chlorophenyl) octafluoro butyl] diphenyl ether, 4 and 4' bis[ - ] [(3-chlorophenyl) octafluoro butyl] 
diphenyl ether, 4 and 4* bis[ - ] [(4-chlorophenyl) decafluoro pentyl] diphenyl ether, 4 and 4' bis[ - ] [(3- 
chlorophenyl) decafluoro pentyl] diphenyl ether, 4 and 4' bis[ - ] [(4-BUROMO phenyl) tetrafluoro ethyl] diphenyl 
ether, 4 and 4' bis[ - ] [(3-BUROMO phenyl) tetrafluoro ethyl] diphenyl ether, 4 and 4* bis[ - ] [(4-BUROMO phenyl) 
hexafluoro propyl] diphenyl ether, 4 and 4' bis[ - ] [(3-BUROMO phenyl) hexafluoro propyl] diphenyl ether, 4 and 4' 
bis[ - ] [(4-BUROMO phenyl) octafluoro butyl] diphenyl ether, 4 and 4* bis[ - ] [(3-BUROMO phenyl) octafluoro 
butyl] diphenyl ether, 4 and 4' bis[ - ] [(4-BUROMO phenyl) decafluoro pentyl] diphenyl ether, 4 and 4' bis[ - ] [(3- 
BUROMO phenyl) decafluoro pentyl] diphenyl ether, 4 and 4' bis[ - ] [(4-iodine phenyl) tetrafluoro ethyl] diphenyl 
ether, 4 and 4' bis[ - ] [(3-iodine phenyl) tetrafluoro ethyl] diphenyl ether, 4 and 4' bis[ - ] [(4-iodine phenyl) 
hexafluoro propyl] diphenyl ether, 4 and 4' bis[ - ] [(3-iodine phenyl) hexafluoro propyl] diphenyl ether, 4 and 4' bis 
[ - ] [(4-iodine phenyl) octafluoro butyl] diphenyl ether. 4 and 4' bis[ - ] [(3-iod1ne phenyl) octafluoro butyl] diphenyl 
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ether, Bis[(4-iodine phenyl) decafluoro pentyl] diphenyl ether, and 4 and 4 '4, 4' bis[ - ] [(3-iodine phenyl) decafluoro 
pentyl] diphenyl ether [0041] Here, a 2 and 2-screw [4-{4-(4-chloro benzoyl) phenoxy} phenyl]-l, 1, 1, 3, 3, and 3- 
hexafluoropropane and screw [4~{4-(4-chloro benzoyl) phenoxy} phenyl] sulfone and the compound shown with the 
following chemical formula are mentioned as a monomer (3a). 
[0042] 

[Formula 31] 

CF3 

CF3 

T 

x-^so, -^o-^p-^o-^so.-0..^^-^x 

CF3 

X is as having defined the general formula (3a) among the [above-mentioned type. ] 

[0043] A monomer (3a) is compoundable with the following reactions, for example. In order to make into the alkali- 
metal salt of a corresponding bisphenol the bisphenol first connected with the electronic suction nature machine, 
alkali metal, such as a lithium, sodium, and a potassium, hydrogenation alkali metal, hydroxylation alkali metal, an 
alkali-metal carbonate, etc. are added in a N-methyl-2-pyrrolidone, N,N-dimethylacetamide, a sulfolane, 
diphenylsulfone, and a polar solvent with a high dielectric constant like dimethylsulfoxide. 

[0044] Usually, to the hydroxy! group of a phenol, alkali metal is made to react with superfluous [ some ], and usually 
uses 1.1 or 2 double equivalent. Preferably, it is use of the 1.2 to 1.5 time equivalent. Under the present 
circumstances, benzene, toluene, a xylene, a hexane, a cyclohexane. An octane, a chlorobenzene, dioxane, a 
tetrahydrofuran, an anisole. The fluorine which the solvent which carries out azeotropy to water, such as a 
phenetole, was made to live together, and was activated with the electronic suction nature machine, The aromatic 
series dihalide compound permuted by halogen atoms, such as chlorine For example, a - difluoro benzophenone, and 
4 and 4 *4, 4'-dichloro benzophenone, 4 and 4'-chloro fluorobenzo phenon, a bis(4-chlorophenyl) sulfone, A bis(4- 
fluoro phenyl) sulfone, a 4-fluoro phenyl-4'-chlorophenyl sulfone, A bis(3-nitro-4-chlorophenyl) sulfone, 2, 6- 
dichloro benzonitrile, 2, 6-difluorobenzo nitryl, hexafluoro benzene, decafluoro biphenyl, 2, 5-difluoro benzophenone, 
1/and 3-bis(4-chloro benzoyl) benzene etc. is made to react. When saying from reactivity and the next aromatic 
series coupling reaction is taken into consideration although a fluorine compound is desirable, it is necessary to 
assemble an aromatic nucleophilic substitution reaction so that an end may serve as a chlorine atom, activity 
aromatic series dihalide — a bisphenol — receiving — a 2 to 4 time mol — it is use of a 2.2 to 2.8 time mol 
preferably. Before an aromatic nucleophilic substitution reaction, it has considered as the alkali-metal salt of a 
bisphenol beforehand, and a peach is good. Reaction temperature is 60 degrees C to 300 degrees C, and the range 
of it is 80 degrees C - 250 degrees C preferably. The range of reaction time is 1 to 24 hours preferably from 15 
minutes for 100 hours. As most desirable approach, it is formula (I); [0045]. 
[Formula 32] 
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-(I) 

[ — A is as having defined the general formula (la) among a formulaj Since it is using the chloro fluoro object which 
it has a piece every, a fluorine atom gives priority to the halogen atom with which it comes out and reactivity differs 
as activity aromatic series dihalide shown and a phenoxide and nucleophilic substitution occur, it is convenient 
although the end chloro object with which the purpose was activated is acquired. 

[0046] Or nucleophilic substitution and an electrophilic substitution reaction are combined with JP,2-159,A like a 
publication, and there is the synthetic approach of the flexibility compound which consists of the target electronic 
suction nature machine and an electron releasing group. The nucleophilic substitution of the aromatic series screw 
halide specifically activated with the electronic suction nature machine, for example, the bis(4-chlorophenyl) sulfone, 
is carried out with a phenol, and it considers as a bis-phenoxy substitution product. Subsequently, the target 
compound is obtained for this substitution product from the Friede! Kraft reaction for example, with 4-chloro 
benzoic-acid chloride. The aromatic series screw halide activated with the electronic suction nature machine used 
here can apply the compound illustrated above. Although the phenolic compound may be permuted, the viewpoint of 
thermal resistance or flexibility to a non-substituted compound is desirable. In addition, the alkali metal compound 
with desirable and usable considering as an alkali-metal salt can use the compound illustrated above for the 
substitution reaction of a phenol. The amount used is 1.2-2 double mol to one mol of phenols. 
[0047] On the occasion of a reaction, an azeotropy solvent with the polar solvent and water which were mentioned 
above can be used. Chloro benzoic-acid chloride is made for a bis-phenoxy compound to react to the bottom of the 
activator existence of the Friedel Kraft reaction of Lewis acid, such as an aluminum chloride, a boron trifluoride, and 
a zinc chloride, as an acylating agent, chloro benzoic-acid chloride — a bis-phenoxy compound — receiving — a 
two to 4 time mol — it is use of a 2.2 to 3 time mol preferably. The Friedel Kraft activator carries out 2 double 
equivalent use fr-om 1.1 to one mol of activity halide compounds, such as a chloro benzoic acid of an acylating agent. 
The range of reaction time is 10 hours from 15 minutes, and the range of reaction temperature is -20 to 80 degrees 

0, A use solvent can use an inactive chlorobenzene, an inactive nitrobenzene, etc. for the Friedel Kraft reaction. 
Thus, the monomer (3a) obtained can check the structure by IR, NMR, elemental analysis, etc. 

[0048] n besides the monomer the halogenated compound shown by the general formula (3a) which can be used by 
this invention is indicated to be by n= 2 can also use bigger oligomer thru/or a bigger polymer than 2. These 
oligomer thru/or polymers For example, the bisphenol which serves as a source of supply of the ether nature 
oxygen which is an electron releasing group B in a general formula (3a), Put together >C=0 which is the electronic 
suction nature machine A, -S02-, and/or >C (CF3)2. On a concrete target 2 and 2-screw (4-hydroxyphenyl) -1,1, 

1, 3, 3, and 3-hexafluoropropane, The alkali-metal salt of bisphenols, such as a 2 and 2-bis(4-hydroxyphenyl) ketone, 

2, and 2-bis(4-hydroxyphenyl) sulfone, and superfluous 4. a 4'-dichloro benzophenone, The polymerization of the 
substitution reaction with activity aromatic series halogenated compounds, such as a bis(4-chlorophenyl) sulfone, is 
carried out to the synthetic technique of said monomer one by one under polar-solvent existence, such as a N- 
methyl-2-pyrrolidone, N,N-dimethylacetamide, and a sulfolane, and it is obtained. Actuation of the general 
purification approach of a polymer, for example, dissolution-precipitate, can perform the obtained oligomer thru/or 
the polymer. The reaction mole ratio of a superfluous aromatic series dichloride and a superfluous bisphenol 
performs adjustment of molecular weight. Since there is aromatic series dichloride superfluously, the molecule end 
of oligomer and a polymer obtained is aromatic series chloride. If the molecular weight of the obtained oligomer and 
a polymer is GPG and oligomer, rt can calculate number average molecular weight fr-om NMR. 

[0049] The following can be mentioned to a concrete molecule end as structure of oligomer with aromatic series 

chloride, or a polymer. 

[0050] 

[Formula 33] 
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[Formula 34] 



CI 



[0-, 




CI 



[0052] 

[Formula 35] 
O 



CI 




CI 




"CI 



[0053] (2) Monomer (B) 

A halogen two as a monomer (B) which it has For example, the following general formula (lb), the following general 
formula (2b) following general formula (3b), And at least one sort of monomers chosen from the group which 
consists of a compound (henceforth "a monomer (lb)", "a monomer (2b)'', "a monomer (Sb)", and "a monomer 
(4b)" in order oO expressed with the following general formula (4b) can be used. 
[0054] 

[Formula 36] 




- (lb) 

(X and A are as having defined the formula (la) among a formula, and B is as having defined by the formula (3a). R9- 
R15) the same — or it differs, and is a hydrogen atom, a fluorine atom, an alkyi group, or a fluoro alkyi group, Z is an 
aryl group, and m is the integer of 0, 1, or 2. In a general formula (lb) etc., a methyl group, an ethyl group, a propyl 
group, butyl, a hexyl group, etc. are hereafter mentioned as an alkyi group. As a fluoro alkyi group, a trifluoro methyl 
radical, the Pentough RUORU ethyl group, etc. are mentioned. 

[0055] Moreover, as an aryl group expressed by Z. it is phenyl group, naphthyl group, and formula: [0056], for 

example. 

[Formula 37] 




[ — among a formula, it is a difference hydrogen atom, a fluorine atom, or an alkyi group, and R25-R33 being the 
same or the thing illustrated in the general formula (1 b) as an alkyi group is mentioned.] It comes out and the 
biphenylyl radical expressed is mentioned. 
[0057] 

[Formula 38] 
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- (2b) 
[0058] 

[Formula 39] 




-(3b) 
[0059] 

[Formula 40] 




— (4b) 

(Into the above-mentioned general formula (2b) (3b) (4b), X is a chlorine atom, a bromine atom, or an iodine atom 
independently, and is that R1 7-R24 are the same or a difference, a hydrogen atom, a fluorine atom, an alkyi group, 
or a fluoro a Iky I group.) 

[0060] Here, the following can be mentioned as a monomer (lb). 
[0061] 

[Formula 41] 





[ — X and Z are as having defined the formula (lb) among a formula.] [0062] As an example of a monomer (lb), 2, a 
4-dichloro-4'-phenoxy benzophenone, 4 '- phenoxyphenyl 2, 5-dichloro benzoate, and 4''-phenoxyphenyl 2, 4- 
dichloro benzoate, and the thing expressed with the following type are still more specifically mentioned. 
[0063] 

[Formula 42] 
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[0064] 

[Formula 43] 
CI 




[0065] 

[Formula 44] 
CI 




[0066] 

[Formula 45] 
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[0067] If a 2 and 5-dichloro-4'-[(4-phenoxy) phenoxy] benzophenone is taken for an example, a monomer (lb) 2 and 
5-dichloro-4'-fluorobenzo phenon and p-phenoxy phenol are used as a start reaction raw material, and potassium 
carbonate is added to tliis and it changes into a reactant high phenoxide. As a reaction solvent It is compoundable 
using aprotic system dipole polar solvents, such as dimethylacetamide, toluene, N-methyl pyrrolidone, and dimethyl 
sulfoxide, etc. by making it react by reaction temperature 80 - 200 ** for 1 to 30 hours. As a monomer (1b), it is 
desirable to use a dichloro benzoic-acid derivative, 2 [ for example, ], a 5-dichloro-4 'phenoxy benzophenone, 2, and 
4-dtchloro -4 -phenoxy benzophenone. 4 - phenoxyphenyl 2, 5-dichloro benzoate, and 4 -phenoxyphenyl 2, and 4- 
dichloro benzoate from the field of solubility and giant-molecule quantification. 

[0068] As a monomer (2b), the following are mentioned here, for example. P-dichlorobenzene, p-dibromo benzene, 
p-diiodo benzene, 2, 5-dichlorotoluene, 2, 5-dibromo toluene, 2, 5-diiodo toluene, 2, 5-dichloro-para xylene, 2, 5- 
dibromo-para xylene, 2, S-diiodo-para xylene, 2, 5-dichloro benzotrifluoride, 2, 5-dibromo benzotrifluoride, 2, 5- 
diiodo benzotrifluoride, 1, 4-dichloro 2, 3, 5, 6-tetrafluoro benzene, 1, 4~dibromo - 2, 3, 5, 6-tetrafluoro benzene, 1, 
4-diiodo - P-dichlorobenzene. 2.5-diohlorotoluene, 2, and 5-dichloro benzotrifluoride is desirable also in 2, 3, and 
5.6-tetrafluoro benzene. 

[0069] The following are mentioned as a monomer (3b) here. 4, a 4'-dichloro biphenyl, 4, 4*-dichloro -3, a 3'- 
dipropenyl biphenyl, 4, a 4'~dibromo biphenyl, 4, a 4-diiodo biphenyl, 4, 4' -dichloro -3, a 3'-dimethyl biphenyl, - 
dichloro -3, 3', and 4, 4'-dichloro -3, 3'-difluoro biphenyl, 4, and 4 '5, 5'-tetraf}uorobiphenyl, the inside of a - dibromo 
octafluoro biphenyl, and 4 and 4 '4, 4'-dichloro ootafluoro biphenyl — 4 and 4' - dichloro biphenyl, and 4 and 4 - 
dibromo biphenyl, and '4. 4' - dichloro -3 and 3* - dipropenyl biphenyl is desirable. 

[0070] The following are mentioned as a monomer (4b) here, m-diohlorobenzene. m-dibromo benzene, m-diiodo 
benzene, 2, 4-dichlorotoluene, 2, 4-dibromo toluene, 2, 4-dliodo toluene, 3, 5-dichlorotoluene, 3, 5-dibromo toluene, 
3, 5-diiodo toluene, 2, 6-dichlorotoIuene, 2, 6-dibromo toluene, 2, 6-diiodo toluene, 2, 4-dichIoro benzotrifluoride, 2, 
4-dibromo benzotrifluoride, 2, 4-diiodo benzotrifluoride, 3, 5-dichloro benzotrifluoride, 3, 5-dibromo trifluoride, 3, 5- 
diiodo benzotrifluoride, 1, 3-dibromo - m-dichlorobenzene, 2, 4-dichlorotoluene. 3, 5-dichlorotoluene, 2, and 4- 
dichloro benzotrifluoride is desirable also in 2, 4. and 5.6-tetrafluoro benzene. 
[0071] (3) Branching structure formation agent (C) 

As a branching structure formation agent (C), for example The following general formula (la'), the following general 
formula (2a'), The compound expressed with the following general formula (3a'), the following general formula (lb'), 
and the following general formula (2b') the following and order — "a branching structure formation agent (1a')" and 
"a branching structure formation agent (2a')" — At least one sort of branching structure formation agents chosen 
from the group which consists of calling it "a branching structure formation agent (SaO", "a branching structure 
formation agent (lb')", and ''a branching structure formation agent (2b*)'' can be used. 
[0072] 

[Formula 46] 




~ da') 

(A is as having defined the formula (la) among a formula, and R is a hydrogen atom, a chlorine atom, a bromine 
atom, an iodine atom, a fluorine atom, an alkyi group, and a fluoro alkyi group independently.) however — all — at 
least three of R pieces are the same — or it differs and they are a chlorine atom, a bromine atom, or an iodine 
atom. 
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Hereafter, in a general formula (laO etc., a methyl group, an ethyl group, a propyl group, butyl, a hexyl group, etc. are 
mentioned as an alkyi group. As a fluoro alkyi group, a trifluoromethyl radical, the Pentough RUORU ethyl group, etc. 
are mentioned. 
[0073] 

[Formula 47] 

R R ^ R R 




- (2a') 

(A is as having defined the formula (la) independently among a formula, and R is as having defined the formula (la') 

independently.) 

[0074] 

[Formula 48] 

R R . It R R 





— (3a') 

(A is as having defined the formula (1a) independently among a formula, B is as having defined the formula (3a) 
independently, and R is as having defined the formula (laO independently.) n — two or more — desirable — 2-100 

- it is the integer of 2^80 especially preferably. 
[0075] 

[Formula 49] 




--db') 

(R is a hydrogen atom, a chlorine atom, a bromine atom, an iodine atom, a i]uorine atom, an alky) group, and a fluoro 
alkyi group independently among a formula.) however — all — at least three of R pieces are the same — or it 
differs and they are a chlorine atom, a bromine atom, or an iodine atom. 
[0076] 

[Formula 50] 




— (2b') 

(R is as having defined the formula (1b') independently among a formula.) 

Hereafter, in a general formula (1 b') etc., a methyl group, an ethyl group, a propyl group, butyl, a hexyl group, etc. are 
mentioned as an alkyi group. As a fluoro alkyi group, a trifluoromethyl radical, the Pentough RUORU ethyl group, etc. 
are mentioned. 

[0077] As "a branching structure formation agent (la')'', the following can be mentioned, for example. 
[0078] 

[Formula 51] 
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[0079] As "a branching structure formation agent (2a')". the following can be mentioned, for example. 
[0080] 

[Formula 52] 

O 




[0081] As '^a branching structure formation agent OaO". the following can be mentioned, for example. 
[0082] 

[Formula 53] 




[0083] As "a branching structure formation agent (lb')", 1, 3, 5-trichlorobenzene, 1 and 3. and 5-TORIBUROMO 
benzene can be mentioned, for example, as "a branching structure formation agent (2b')" — 3, 5, a 4'- 
TORIKURORO biphenyl. and 3, 5 and 4 - TORIBUROMO biphenyl, '3, 5. 3', and a 5 - tetra-chloro biphenyl, 3 and 5, 
3', 5'-tetrabromo biphenyl can be mentioned. 

[0084] the total quantity of the monomer (A) which carries out copolymerization although the loadings of these 
branching structure formation agent (C) become the class of the monomer (A) to adopt and monomer (B) etc. with 
4s levers, and a monomer (B) — receiving — 0.01 - five-mol % — desirable — 0.1 - five-mol % — more — 
desirable — 0.1 - three-mol % — it uses. More than at 5 mol %, branching structure becomes dense and it becomes 
a structure-of-cross- linkage object, and the insoluble copolymer section arises in a solvent, or branched chain is 
too short and hypoviscosity-ized effectiveness of a copolymer solution is not acquired. On the other hand, less than 
[ 0.01 mol % ], there is too little branching and the hypoviscosity-ized effectiveness of a copolymer solution is not 
acquired. Moreover, although based also on the above-mentioned branching structure formation agent (la') - (2b') 
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structure about the number of the halogens which a branching structure formation agent (C) has, 3-6 pieces are 
three pieces especially preferably 3-4 pieces preferably. If there are more said halogens than three pieces, by the 
case, branching structure will become dense, it will become a structure-of-cross-linkage object, and possibility that 
the insoluble copolymer section will arise in a solvent will become high. 
[0085] (4) Molecular weight modifier (D) 

The copolymerization system of reaction can be made to carry out little coexistence of the molecular weight 
modifier (D) other than the above-mentioned monomer (A), a monomer (B), and a branching structure formation 
agent (C) if needed. The molecular weight of the letter poly arylene system copolymer of branching with which 
especially this molecular weight modifier (D) is formed of the above-mentioned monomer (A) and a monomer (B) 
becomes high too much. As a result Although it is used in order to control the macromolecule quantification and to 
adjust molecular weight appropriately (reduction-izing) when the solvent insoluble section arises According to 
copolymerization conditions, such as a compounding ratio, a polymerization appending rate, etc. of the above- 
mentioned monomer (A), a monomer (B), and a branching structure formation agent (C), etc., since it may be 
necessary to use it, it is used for arbitration to the last. 

[0086] Especially as this molecular weight modifier, although not limited, the monofunctional low molecular weight 
compound which has one halogen (except for a fluorine) is used. Preferably, a reactant viewpoint to a mono- 
halogenated-aromatics system compound is desirable. As this mono-halogenated-aromatics system compound, for 
example 4-chlorobenzo phenon, 4-chloro benzanilide, a chlorobenzene, a bromobenzene, 4-bromobenzo phenon, 4- 
BUROMO benzanilide, 4-chloro benzoic-acid phenyl, 4"BUR0M0 benzoic-acid phenyl, Benzoic-acid 4-ohlorophenyI, 
benzoic-acid 4-BUROMO phenyl, [1-(4-chlorophenyl)-3-phenyl] hexafluoropropane, Although 4-chIorodiphenyI 
sulfone, 4-BLIROMO diphenylsulfone, diphenyl (4-chlorophenyl) fluoro methane, etc. can be mentioned, 4- 
chlorobenzo phenon is desirable especially. When using a molecular weight modifier (D), the weighted averages of 
whenever [ halogen (except for fluorine) organic-functions / of (Monomer A) (monomer B) branching structure 
formation agent (C) and a molecular weight modifier (D) ] of the amount used are 1.7-2.0, and the amount preferably 
set to 1.9-2.0. 

[0087] Under existence of a branching structure formation agent (C) (and need the above-mentioned molecular 
weight modifier (D)), copolymerization of the letter poly arylene system copolymer of branching of [manufacture of 
letter poly arylene copolymer of branching] this invention can be carried out by the coupling reaction of the above- 
mentioned monomer (A) and the above-mentioned monomer (B), and it can be compounded. 
[0088] The catalyst used in case the letter poly aryiene system copolymer of branching of this invention is 
manufactured It is a catalyst system containing a transition-metals compound. As this catalyst system (1) The 
compound (henceforth a ligand component) used as a transition-metals salt and a ligand or the transition metal 
complex (copper salt is included) with which coordination of the ligand was carried out, and (2) reducing agents are 
used as an indispensable component, and further, in order to gather a rate of polymerization, a "salt" may be added, 
here — as a transition-metals salt — nickel compounds, such as a nickel chloride, nickel bromide, nickel iodide, and 
nickel acetylacetonato, a palladium chloride, and bromination — cobalt compounds, such as iron compounds, such as 
palladium compounds, such as palladium and iodation palladium, ferric chloride, iron bromide, and iron iodide, a cobalt 
chloride, a cobalt bromide, and a cobalt iodide, etc. are mentioned. A nickel chloride, nickel bromide, etc. are 
[ especially among these ] desirable. Moreover, as a ligand component, although a triphenyl phosphine, 2, 2'- 
bipyridine, 1 , 5-cyclo-octadiene, 1 , and 3-bis(diphenyl phosphino) propane etc. is mentioned, triphenyl phosphine. 2, 
and a 2'-bipyridine are desirable. The compound which is the above-mentioned ligand component is one-sort 
independent, or can use two or more sorts together. 

[0089] furthermore, as a transition metal complex with which coordination of the ligand was carried out beforehand 
For example, a nickel chloride screw (triphenyl phosphine), a nickel bromide screw (triphenyl phosphine), A nickel 
iodide screw (triphenyl phosphine), a nickel nitrate screw (triphenyl phosphine), A nickel chloride (2 and 2'- 
bipyridine), nickel bromide (2 and 2'-bipyridineX Nickel iodide (2 and 2'-bipyridine), nickel nitrate (2 and 2'-bipyridine), 
Although bis(1 , 5-cyclo-octadiene) nickel, tetrakis (triphenyl phosphine) nickel, tetrakis (triphenyl phosphite) nickel, 
tetrakis (triphenyl phosphine) palladium, etc. are mentioned A nickel chloride screw (triphenyl phosphine) and a 
nickel chloride (2 and 2'-bipyridine) are desirable. Although iron, zinc, manganese, aluminum, magnesium, sodium, 
calcium, etc. are mentioned and the thing of them can be carried out, for example as the above-mentioned reducing 
agent which can be used for the above-mentioned catalyst system, zinc, magnesium, and manganese are desirable. 
By making acids, such as an organic acid, contact, these reducing agents can be activated more and can be used. 
[0090] moreover, as a "salt" which can be used in a catalyst system A sodium fluoride, a sodium chloride, a sodium 
bromide, a sodium iodide. Sodium compounds, such as a sodium sulfate, a potassium fluoride, potassium chloride. 
Potassium compounds, such as a potassium bromide, potassium iodide, and potassium sulfate. Although ammonium 
compounds, such as tetraethylammonium fluoride, a tetraethylammonium chloride, a tetraethylammonium bromide, 
iodation tetraethylammonium, and sulfuric-acid tetraethylammonium, etc. are mentioned A sodium bromide, a sodium 
iodide, a potassium bromide, a tetraethylammonium bromide, and iodation tetraethylammonium are desirable. 
[0091] A transition-metals salt or 0.0001-10 mols of transition metal complexes of the operating rate of each 
component in a catalyst system are usually 0.01-0.5 mols preferably to a total of one mol of each above-mentioned 
component. In less than 0.0001 mols, when a polymerization reaction does not fully advance but exceeds ten mols 
on the other hand, there is a problem that molecular weight falls. In a catalyst system, when using a transition- 
metals salt and a ligand component 0.1-100 mols of operating rates of this ligand component are usually 1-10 mols 
preferably to one mol of transition-metals salts. In less than 0.1 mols, catalytic activity becomes inadequate, and on 
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the other hand, when it exceeds 100 mols, there is a problem that molecular weight falls. 

[0092] Moreover, 0.1-100 mols of operating rates of the reducing agent in a catalyst system are usually 1-10 mols 
preferably to a total of one mol of each above-mentioned component. In less than 0,1 mols, when a polymerization 
does not advance enough but exceeds 100 mols on the other hand, there is a problem that purification of the 
polymer obtained becomes difficult Furthermore, when using a ''salt'' for a catalyst system, 0.001-100 mols of the 
operating rate are usually 0.01-1 mol preferably to a total of one mol of each above-mentioned component. Less 
than 0.001 mols of the effectiveness of gathering a rate of polymerization are insufficient, and on the other hand, 
when it exceeds 100 mols, there is a problem that purification of the polymer obtained becomes difficult. 
[0093] As a polymerization solvent which can be used for composition of the letter poly arylene system copolymer 
of branching, for example, a tetrahydrofuran. a cyclohexanone, dimethyl sulfoxide. N.N-dimethylformamide, N,N- 
dimethylacetamide, a N-methyl-2-pyrrolidone, gamma-butyrolactone, gamma-butyrolactam, etc. are mentioned, and 
a tetrahydrofuran, N.N-dimethylformamide, N,N-dimethylacetamlde, and a 1-methyl-2-pyrrolidone are desirable. As 
for these polymerization solvents, using, after fully drying is desirable. The concentration of the grand total of each 
above-mentioned component in a polymerization solvent is usually 5 - 40 % of the weight preferably one to 90% of 
the weight. Moreover, 0-200 degrees C of polymerization temperature at the time of carrying out the polymerization 
of the letter poly arylene system copolymer of branching are usually 50-120 degrees C preferably. Moreover, 
polymerization time amount is usually 1-40 hours preferably for 0.5 to 100 hours. 

[0094] moreover, the molecular weight of the letter poly arylene system copolymer of sulfonation branching obtained 
by doing in this way — polystyrene equivalent weight average molecular weight — it is — 10x103 to 2,000x103 — it 
is 20x103 to 1,500x103 preferably. As for membrane formation nature, less than 10x103 are [ that a crack occurs 
etc. ] insufficient for a shaping film, and there is a problem also in an intensive property. On the other hand, when 
2,000x103 is exceeded, there are problems, like solubility becomes inadequate and workability becomes a defect. 
[0095] A sulfonation agent can be used for the letter poly arylene copolymer of branching obtained by the process 
which carried out [manufacture of letter poly arylene copolymer of sulfonation branching] and it can consider 

as the letter poly arylene copolymer of sulfonation branching by introducing a sulfonic group with a conventional 
method. In order to introduce a sulfonic group, the above-mentioned letter copolymer of branching can be 
sulfonated on well-known conditions under a non-solvent or solvent existence using well-known sulfonation agents, 
such as a sulfuric anhydride, an oleum, a chlorosulfonic acid, a sulfuric acid, and a sodium hydrogensulfite. 
[0096] As a solvent, halogenated hydrocarbon, such as tetrachloroethane besides ethers solvents, such as 
hydrocarbon solvents, such as n-hexane, a tetrahydrofuran, and dioxane, dimethylacetamide, dimethylformamide, and 
aprotic system polar solvents like dimethyl sulfoxide, a dichloroethane, chloroform, and a methylene chloride, etc. is 
mentioned, for example. Although especially a limit does not have reaction temperature, -50-200 degrees C is 
usually -10-100 degrees C preferably. Moreover, reaction time is usually 1 - 200 hours preferably for 0.5 to 1,000 
hours. 

[0097] Thus, the amount of sulfonic groups in the letter copolymer of sulfonic group content branching of this 
invention obtained is [ g ] 0.8-2.8mg Eq/g preferably 0.5-3mg Eq /. Ifg does not cover the expenses of proton 
conductivity in 0.5mg Eq /but g is exceeded in 3mg Eq /on the other hand, a hydrophilic property will improve, and it 
will become a water-soluble polymer, or will not result in water solubility, but endurance will fall [ ** ]. The above- 
mentioned amount of sulfonic groups can be easily adjusted by changing combination with the class of a monomer 
(A) and monomer (B). or other components. 

[0098] Although [manufacture of the proton conduction film] and the proton conduction film of this invention consist 
of the above-mentioned letter sulfonation copolymer of branching, they may use together the water of organic 
acids, such as inorganic acids, such as a sulfuric acid and a phosphoric acid, and a carboxylic acid, and optimum 
dose etc. in addition to the above-mentioned letter sulfonation copolymer of branching. 
[0099] In order to manufacture the conduction film of this invention, after dissolving the above-mentioned 
sulfonation copolymer in a solvent, the casting method fabricated in the shape of a film by casting is adopted. Here, 
as a solvent in the casting method, aprotic system polar solvents, such as dimethylacetamide, dimethylformamide, a 
N-methyl-2-pyrrolidone, and dimethyl sulfoxide, etc. are mentioned. Alcohols solvents, such as a methanol, may be 
further mixed by these solvents. The conduction film obtained by this invention is available on the conduction film of 
proton conductivity available to for example, the electrolyte for primary cells, the electrolyte for rechargeable 
batteries, the giant-molecule solid electrolyte for fuel cells, a display device, various sensors, a signal transduction 
medium, a solid-state capacitor, ion exchange membrane, etc. 
[0100] 

[Example] [The synthetic example 1] (composition of oligomer) 

In an agitator, a thermometer, a cooling pipe, Dean-Stark tubing, and the flask of 3 openings of 1L which attached 
the three-way cock of nitrogen installation 2 and 2-screw (4-hydroxyphenyl) - 1, 1, 1, 3, 3, and 3-hexafluoropropane 
(bisphenol A F) 67.3g (0.20 mols), 4 and 4 -dichloro benzophenone (4 and 4'-DCBP) 53.5g (0.213 mols). 71, 9g (0.52 
mols) of potassium carbonate. N,N-dimethylacetamide (DMAc) SOOmL, and toluene 150mL were taken, and it heated 
all over an oil bath and under nitrogen-gas-atmosphere mind, and was made to react at 130 degrees C under 
churning. Azeotropy of the water generated by the reaction is carried out to toluene, and if it is made to react while 
Dean-Stark tubing removes out of a system, generation of water will no longer be accepted hardly in about 3 hours. 
Reaction temperature was gradually raised from 130 degrees C to 150 degrees C. Then, after removing a great 
portion of toluene and continuing a reaction at 150 degrees C for 10 hours, raising reaction temperature to 150 
degrees C gradually, 4 and 4-DCBPlO.Og (0.040 mols) was added, and it reacted for further 5 hours. Filtration 
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removal of the precipitate of the inorganic compound which carried out the byproduction was carried out after 
cooling the obtained reaction mixture radiationally, and filtrate was thrown in in the methanol of 4L. The products 
which precipitated were collected the ** exception and it dissolved in tetrahydrofuran 300mL after desiccation. This 
was reprecipitated to methanol 4L and 95g (85% of yield) of the target compounds was obtained. 
[0101] The number average molecular weight of the polystyrene conversion for which it asked by GPC (THF 
solvent) of the obtained polymer was 1 1 ,500, and weight average molecular weight was 27,000. It is alike and is 
shown. Moreover, the obtained polymer was meltable to THF, NMP, DMAc, a sulfolane, etc., Tg was 154 degrees C 
and pyrolysis temperature was 529 degrees C. 
The obtained polymer is formula (II): [0102]. 
[Formula 54] 

— Having the structure expressed with (II) was presumed and the average of n was calculated with 22.1 from this 
structure and the above-mentioned number average molecular weight. 

[0103] An example 12. 5-dichloro-4'-(4-phenoxy) phenoxy benzophenone 70.87g (1 63mmolX The oligomer 59.80g 
(5.2mmol), 2, and 4, the 4-TORIKURORO benzophenone which were obtained in the synthetic example 1 1.43g 
(S.Ommol), 4 and 4'-dichloro benzophenone 5.27g (21mmol), 4-chlorobenzo phenon 1.30g (6.0mmol), sodium iodide 
3.90g (26mmol), Bis-triphenyl phosphine nickel dichloride 3.93g (6mmol), Triphenyl phosphine 21. Og (BOmmol), zinc 
31. 4g (480mmol) Reflux cooling pipe, It puts into the three necked flask which attached the three-way cock, 
attaches to a 70-degree C oil bath, and is a N-methyl-2-pyrrolidone after a nitrogen purge and under nitrogen-gas- 
atmosphere mind. 320mL was added, the temperature of an oil bath was raised to 80 degrees C, and the reaction 
was started. It diluted with NMP200mL after the 5-hour reaction, 1:10 hydrochloric acids / methanol solution was 
filled with polymerization reaction mixture, the polymer was deposited, it washed and filtered, and the vacuum drying 
was carried out and white powder was obtained. Yield was 120.8g. Moreover, weight average molecular weight of the 
polystyrene conversion measured by GPC (THF solvent) It was 122,000. 

[0104] Polymer obtained as mentioned above It is concentrated sulfuric acid to 50g. 500mL was added, at the room 
temperature, it stirred and the sulfonation reaction was performed for 24 hours. It poured after a reaction and into a 
lot of pure water, and the sulfonation polymer was deposited. Backwashing by water of a polymer was continued 
until it became near the neutrality, filtration recovered the sulfonation polymer, and the vacuum drying was carried 
out at 90 degrees C, Yield of a sulfonation polymer It was 58.7g. The sulfonation equivalent of a sulfonation polymer 
was 2.0mg Eq/g. Polymer sulfonation polymer furthermore obtained 15% solution of NMP and a methanol mixed 
solvent (50/50: volume ratio) was prepared using 30g. Solution viscosity It was 2,100 mPa-sec. The cast of the 
polymer solution was carried out using the doctor blade, the paint film was dried in 150-degree-C 1 hour for 100 
degrees C and 30 minutes, and the film of 60 micrometers of desiccation thickness was prepared, a paint film front 
face — not sticky — drying — **** — a front face — the homogeneous film was obtained. 

[0105] About the preparation monomer presentation of example 2 example 1, it is a 2 and 5-dichloro-4'-(4-phenoxy) 
phenoxy benzophenone. 81.84g (184mmol), Oligomer obtained in the synthetic example 1 g [ 80.50 ] (5.2mmol), 2, 4, 
and 4 -TORIKURORO benzophenone 0.57g (2.0mmol), 4-chlorobenzo phenon The amount of NMP which changes 
into 0.65g (3.0mmol). and is used for a reaction was changed into 360mL(s), and it reacted similarly. Yield of the 
obtained polymer It was 144.9g. Moreover, weight average molecular weight was 137,000. 

[0106] It sulfonated using polymer 50g obtained like the example 1, and the 57.7g sulfonation polymer was obtained. 
The sulfonation equivalent of a sulfonation polymer was 2.1 mg Eq/g. 15% solution of NMP and a methanol mixed 
solvent (50/50: volume ratio) was prepared using obtained polymer sulfonation polymer 30g. Solution viscosity It was 
2,400 mPa-sec. From the solution, the cast was carried out using the doctor blade and the paint film was dried in 
150-degree-C 1 hour for 100 degrees C and 30 minutes, a paint film front face — not sticky — drying — **** — a 
surface front face — the homogeneous film was obtained. 

[0107] The preparation monomer presentation of example 3 example 1 2, 5~dichloro-4'-(4-phenoxy) phenoxy 
benzophenone 43.53g (100 mmol), 2 and 2-screw (4-{4-(4-chloro benzoyl) phenoxy) phenyl) - 1, 1, 1, 3, 3, and 3- 
hexafluoropropane 70.43g (92 mmol), 2. 4. and 4'-TORIKURORO benzophenone 0.86g (3.0 mmol), 4-chlorobenzo 
phenon The amount of NMP which changes into 1.08g (5.0 mmol), and is used for a reaction was changed into 
260mL(s), and it reacted similarly. Yield of the obtained polymer It was 99.3g. Moreover, weight average molecular 
weight was 142,000. 

[0108] It sulfonated using polymer 50g like the example 1, and the 58.4g sulfonation polymer was obtained. The 
sulfonation equivalent of a sulfonation polymer prepared 15% solution of NMP and a methanol mixed solvent (50/50: 
volume ratio) using polymer sulfonation polymer 30g which may have been 2.0mg Eq/g. Solution viscosity It was 
2,700 mPa-sec. From the solution, the cast was carried out using the doctor blade and the paint film was dried in 
150-degree-C 1 hour for 100 degrees C and 30 minutes, a paint film front face — not sticky — drying — **** — a 
front face — the homogeneous film was obtained. 

[0109] About the preparation monomer presentation of example 4 example 1, it is a 2 and 5-dichloro~4-phenoxy 
benzophenone. 61.08g (178 mmol), 2, 4, and 4'-TORIKURORO benzophenone 0.57g (2.0 mmol), 4 and 4'-diohloro 
benzophenone 4.02g (16 mmol), 4-chlorobenzo phenon The amount of NMP which replaces with 0.87g (4.0 mmol), 
and is used for a reaction was changed into 250mL(s). and it reacted similarly. The yield of the obtained polymer was 
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51. 2g. Moreover, weight average molecular weight was 146,000. 

[0110] It sulfonated using polymer 50g like the example 1, and the 61 .7g sulfonation polymer was obtained. The 
sulfonation equivalent of a sulfonation polymer was 2.4mg Eq/g. 15% solution of NMP and a methanol mixed solvent 
(50/50: volume ratio) was prepared using obtained polymer sulfonation polymer 30g. Solution viscosity It was 2,800 
mPa-sec. From the solution, the cast was carried out using the doctor blade and the paint film was dried in 1 50- 
degree-C 1 hour for 100 degrees C and 30 minutes. The paint film front face was not sticky, and was dried, the 
surface front face dried, and the homogeneous film was obtained. 

[0111] A polymerization and sulfonation were performed similarly, without using the 2, 4, and 4'-T0RIKUR0R0 
benzophenone used in the example of comparison 1 example 1. The weight average molecular weight of the poly 
arylene before sulfonation was 120,000. NMP/methanol: Use 50/50 (volume ratio) for a solvent, and it is a 
sulfonation polymer. 15% of solution was prepared. The sulfonation equivalent of a sulfonation polymer was 2.0mg 
Eq/g. Solution viscosity was 3,500 mPa-sec. It dried by creating a paint film with the doctor blade similarly. On the 
same desiccation conditions as an example 1 , the paint film fi'ont face was not fully dried. 

[0112] A polymerization and sulfonation were performed similarly, without using the 2, 4, and 4'-TORIKURORO 
benzophenone used in the example of comparison 2 example 2. The weight average molecular weight of the poly 
arylene before sulfonation was 129,000. NMP/methanol whose sulfonation equivalents of a sulfonation polymer were 
2.1 mg equivalent / gg: 50/50 (volume ratio) was used for the solvent, and the sulfonation polymer 15% solution was 
prepared. Solution viscosity was 2,800 mPa-sec. It dried by creating a paint film with the doctor blade like the 
example 2. Stripe nonuniformity appeared in the paint film front face, and it was not fully dry. 
[0113] A polymerization and sulfonation were performed similarly, without using the 2, 4, and 4'-T0RIKUR0R0 
benzophenone used in the example of comparison 3 example 3. The weight average molecular weight of the poly 
arylene before sulfonation was 124,000. The sulfonation equivalent of a sulfonation polymer was 2.0mg Eq/g. The 
weight average molecular weight of the poly arylene before sulfonation was 139,000. NMP/methanol: 50/50 (volume 
ratio) was used for the solvent, and the sulfonation polymer 15% solution was prepared. Solution viscosity was 3,700 
mPa-sec. It dried by creating a paint film with the doctor blade like the example 3. The paint film front face is sticky 
and was not fully dried. 

[0114] A polymerization and sulfonation were performed similarly, without using the 2, 4, and 4'-TORIKURORO 
benzophenone used in the example of comparison 4 example 4. The weight average molecular weight of the poly 
arylene before sulfonation was 134,000. NMP/methanol whose sulfonation equivalent of a sulfonation polymer was 
2.4mg Eq/g: 50/50 (volume ratio) was used for the solvent, and the sulfonation polymer 15% solution was prepared. 
Solution viscosity was 4,200 mPa-sec. It dried by creating a paint film with the doctor blade similarly. On the same 
desiccation conditions as an example 4, the paint film front face was not fully dried. Moreover, stripe nonuniformity 
had appeared in the front face. 
[0115] 

[Effect of the Invention] Although toughness and hot water resistance cannot fall easily even if the letter poly 
arylene system copolymer of branching obtained by this invention has high toughness since it has flexibility 
structure in a principal chain, and it sulfonates Furthermore, after being sulfonated, it sets at the membrane 
formation process which faces dissolving the letter poly arylene copolymer of sulfonation branching in a solvent, 
forms membranes by the casting method, and obtains the proton conduction film. The problem of a bubble omission 
or the drying time is solved and it has the description that a film without stripe nonuniformity can be obtained. And 
the proton conduction film obtained by this invention is available as conduction film, such as the electrolyte for 
primary cells, the electrolyte for rechargeable batteries, the giant-molecule solid electrolyte for fuel cells, a display 
device, various sensors, a signal transduction medium, a solid-state capacitor, and ion exchange membrane, and the 
industrial meaning is size very much. 



[Translation done.] 
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- (3 a) 

(*tf. X. A, R'~R't4?AiEiCS; (la) \m\^X 
[ft 4] 



/ 



■■ (2b) 
[ft 6] 



r" R« 'm 40 



- (1 b) 

(^tf,^ X. Att^ (1 a) \zM\.x%m\.ft.hmx 

fct?. Bti* (3 a) [cSLT£^Lfci*Df9-efe'9. •■• (3b) 

r'~r" tt. l^-*fc(W£!9. tK^JS^, 7s/^J5 [ft 71 

5o ) 

[ft 51 50 




17 r.IS -D^l r.22 





•• (4b) 

(±iE-^^ (2 b) 



(3) #M 2003-113226 

4 

mMm^. ^mmf: 3^^m^. y^mm^. r 

R 



(3 b) tJitJ? (4 b) 4^. X 



R ~R 




-da') 



10 




-• (2a' ) 

(^4". AW:l!fti{c^ (1 a 




•- (3a' ) 

(^4^. At«iCt'^ da') i'HL-CS^L/c^fc 
19 -efe 19 . B f±Sl5iiC«^«-^tt<^JS^*fc(4 2ffi©S 
-t^S>»9. RfllfiScioK^i^i^s *»J1^^ 3 

i^-CfcSo ntt2ei±(DSI5:-efe5c ) 
Hkl 11 



30 



- (1 b' ) 
[^kl 2] 



^/vS-t?fe?)o fcfc ^R CD 5 -bd/V^ < i t 3 <@!4. 
[S*3l2] mrlE*/-^- (A) *3itj?tfri5*7-r- 

(B) ©-a-ftaic^ftr. mm'^mmnmm (c) 
0. oi~ 5*y^%ffiv^x*m'a■sr^T 5 ^ i Sr#fct-r?.fi 

I»*J13] tfrE^HSSiiff^JlK^J (C) ;65TtB-«S; 

da' ) -<^m^n^it^mx^h?>:it^mmtir^m 

Hki 3] 




(2b' ) 



50 



- da') 

(^^^ AI±li^n^5ltt(DST'fci9. Rf42i3iiC7k*JS 

i^. mmni^. mm^. B'ymm^. y^mm^. r 

)V^fV^ y jvis-v-T >v^)\'^'^h'i). fcfcU ^R© 
Ii»*«4 ] ltrtfi'fb-a-%;6^. 2, 4. 4' - h y ^5' p a-<i^y 



5 

tif*ii5] ^^^mmmm (d) ^*#$^tt 

JiN :^{CjK y T y - v^^M-a-ffo 
[0 0 0 1 1 

;^ /kjj^ Wb^ne^^'K y r y - 1/ y b s 7° 

[0 0 0 2] 

TV^<|g|Rl;6SjS*o-ttrv^5, ^0^1©a*i:L-C 

h(D(Dmif6i^sihtix\/^^o Mm^(omtL-xn. Mx. 
itTicmt-^^x-h^ y ym'>7=-^^i)^mfh^^iK - 

[0 0 0 3] -:)f, ^Wt^^CDMi LTH. \^-^t}'4>^ 

m-iyty^mmEnicmtiin^'j-r-s Mx.tf^°y 

7'/v=¥^v:^^V7f;>'^#y -7— , y<—y;virnTJ^^j'i'^ 
)V-»ym^^ y -^-^s /i^ y 3; i?'>^-yv-^;jf y 

X^y ^^^SSr^ALfc^^Ky -r— [Polymer Preprints, 
Japan,Vol.42,No. 7, p. 2490~2492(1993), Polymer Prep 
rints, Japan, Vol.43,No.3,p735~736(1994), Polymer P 50 
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reprints. Japan, Vol. 42, No. 3, p730 (1993) ] iSi }f<D^ 

[0 0 0 4] rixbWiim^y^-{±. as. 

1 0 0 0 5 J 7l^H#fFif5, 403, 675#-§giNB#-ett. 

MMi^^M^tix^^^o :i(D/Jfy-r-fl, 

mA^^f£i^^mi\:-^m^m-^Lx'i%hivi^-}}-^~ 
immmmi^yj>^9mm<Dmm) ^±^-$^tu r^xs: 

:/'ft;^J iHJS $-frT:^^V7}^ y^Slr^A LTV^ 

[0 0 0 6] tfc, ;^;vdsy'ft:^°y ry — ^^-^^a-a-^: 
mnmmvxnhnfcmmi:mi^±^z^^^7'^ 

[00071 

y^mm^n^m\z±.Mi.±iiSLmMT.±.(Drm-Aif^\''^:^ 

^i^Tts y^t^At^^y^ DTD -uy^^m-^i^^:m^'t^ 

[0 0 0 8] 

(I) TIE-IS^ (la) xm^ix^it-^^s Tm-m 

^S; (2 a) Xm^n^it-^I^^XXJ^r^i-m^ (3 a) 

xm^n^it^m^hfj:imi'hmUm<pfJ:< thl 

(A) (II) TtE-I^S (lb) T'^^iX'S'fb^ 



(5) 



rm-m^ (2 b) -^m^fi^it^^. tk-is^ 
(3 b) x^m^fi^it-^m^i.xfTm-m^ (4 b) t 

(B) fk. j/^y >^R^(cj:i9*a^§*5lc^ 
LT. (Ill) Tf2-|5^ da') X-I^^fl^it-^ 

TE-^^ (2a' ) Xm^i^hit■^!^. TIH-^ 
^ (3 a* ) -e*$tt5'fk^!^> TIB-ISS; (lb') 
■e^^tiS^b-g-ifeifcitJ^TtS-IS;^ (2 b' ) T'^^ti 

(C) ^*#$-fr-c. ±|E*m-a-SrtT5;ii:Sr!|t«i: 

[0 0 0 9] 
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(1 a) 

-*fcfiM;fe»)> TK^i^^^ 7y^J^^, T/l'=3f/VS* 

[0 0 10] 
5 ] 



10 




- (2a) 

(^ct^. X. R'~R'ti. ^ (1 a) (cPb-C^atfc 
idoi9-Cfef9. h\mtL\Z.^ (la) ScHbT^^Lfc 
i:*J?)-Cfe<9. r'' ~r'' H:. l^-^fcfWi >9 . 

T'feSo ) 
[0 0 1 1 1 
[^bl 6] 




- (3 a) 

(^(p, X, A, r' ~r' liJjjitfClS; (la) JCggUT 

fcfl2'(i0*r'S)!9. ntt2i^±(DSi[T*fc5o ) 30 
[0 0 12] 
\ 7] 



>12 



•• (2b) 
[0 0 14] 
m\ 9] 



- (1 b) 

(^(f. X. Att^ (1 a) icHtT£»Lfci*3i9T? 
fef9. Btl^ (3 a) (CHLTSaUfciir^S^Tfc^. 

T y --'VX-Cfe •) . mttO. l4fctt2(DSmT?fe 

So ) 

[0 0 13] 

[^ki 8] 




40 



•• (3b) 
[0 0 15] 
[<fi2 0] 




50 



- (4b) 

(±fS-|S^ (2 b) . (3 b) *3j:tJ5 (4 b) X 



(6) 



[0 0 16] 
Ut2 1] 




- da' ) 

mmm^. y^miw-'f. r 
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10 



[0 0 171 

Ut2 2] 




- (2a' ) 

;vaf;VS-Cfc5„ fcfcU ^R© 5 < t 3 j@ 

[0 0 18] 
[^k2 3l 




- (3a') 

(^^5. Af4M3L}C^ da') icHLTSabfcifc 

^yl-*T'fe^o ^cfcL. ^R(7)5 V>^i< itiSiBfi. 

=f-Xh^o n[4 2£A±©Sic-efc5„ ) 
[0019] 30 
[^1:2 4] 




- (1 b' ) 

^fV^Xh 5„ fcfc ikR © 5 *>i>* < <!: t> 3 jBHc. 40 

l-xh^. ) 

[0020] 
[^k2 5l 

- (2b') 50 



^;vSTfc5„ fcfc U © 5 V>jS < i: 3 <@f4. 

[0 0 2 1] miim-i. m'i-mm^-k^u mL\z.2 

\/\xi^y\ t\^b) ^r^-tS^/-^— (A) (^(D* 
y^- (A) fl, 7p:jif^*a^#:(^±^lc®*ttSr#-^ 

«stt(D[B]±ic^4-r5t>co-C'fe?)) ^m-g-^^^i 

/ND^>^^i-6^y-x'- (B) t^iJy^')y^U.)^- 

[0 0 2 2] ^i>fe«jgjF^^^j (c) ^^m^Rit^m^ 

Mxfi. (A) iaxu^y-r- 

(B) d>6>/j:5±i!L-Cii[(i^ft«5t*fi^#:SK^^. 
«i(g?]^^^JSr4''L^fc 3;^l^£t±fcJ^^^tv5 J: 5 fc^=e 

§,m£:=^i^J^7<Ofj:\^^y^^i'J>,^m^^i:-^^X^^ 



(7) 



11 

[0023] ±B:fjW:-<^mm^fitz 
T^^jrv-vy^^m-tWirimi-^o "tLx. :^^m 

[0 0 2 41 

y T y - i^^'sm-a-ft^^^ig] 

(1) */-v- (A) 
/Nnyi^^2W-r5^/-r- (A) LTfi. 

TfS-IS:^ (la). T!E-|§:^ (2 a) *jj:u?T^- 
fe^ (3 a) -es$ti?)^b'a't) (iJ^Ts liir. r^y-r 

- (1 a) J , r^/-r- (2a) J , r^/-7- (3 
a) J <^V^5) d^e>'5J5P*^?>3l«ti5^!^^i< i:t 1« 

(la) (3a) }C*5V^-C. (X) 

lc;0^x-CTIE^ (d) -e^^ti^SSSrW-rS'b®*^!/^ 

-OSO2Y ■•■ (d) 

ry-yi'S-efcs) 

[00251 
[^k2 6l 




10 
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••• (1 a) 

=f-xh^s At±mi^®5itt«£tfef9. R'~R'ti. m 
-i±{m^£V. yymm^. T;^^/^mt. 

[0 0 2 6] Afl. m^m.^l'&CDmXh'O. >CO. - 
CONH-, - (CFJ p- (Z.ZXZ.Z.X\ p 1 ~ 
10©Sic-T?fc5) . -C (CF3) 2-s -COO-. 
-SO-. -SOz-f£ifi!)mfhtl?>o 
§ltt(D£ifi. (Hamme t t) fi^Sm 

;i^7iri;VS©m{i(D*^, 0. 0 6 J^±. p^(D^ 
0. 0 l£J(±(Dffi^^*5S^l^5o fiJ^T. 

(la) ^^C*5V^-C, T/W^^vXiLttt^^/V*. 31 

[0 0 2 71 
[^k2 7] 



20 




30 



- (2a) 

(^^. X, R'~R°ti, ^ (1 a) {cmhx^mhtc 
tiS'OXh'O. A }tm±K^ (la) IcH LTfeft Lfc 

) 

[0 0 2 8] 
[^b2 8l 




••• (3 a) 

(^cf. X. A, R'-R'flHSilcS (la) T'^«U 

t 19 t9 ^ B \mmcm^^^'\i(Dmi--i tcn 2 

lC0*L<fi2~8O©«ic-eS>S„ ) 

B{4. m^^^<Dmximi-xhv . mx.ti. -o 

-S-. -CH = CH-. -C = C-. 
[0 0 2 91 
[^b2 9l 



40 



[0 0 3 0] 

[fksol 



-O- 



50 



[0 0 3 1 ] rr-e. V- (1 a) thx^ mx. 
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(Al-1) 4,4' —y^ ViU^:yy^y :x. / ly, 2,4'— Ji^uu 
^yy^yz^/y. z,3' -yi^ titi-<yyy 4,4'- 
i/y'' n^^yyy:jL/y^ 2,4'-i/yn^^>^y :7:x7 
y, ^,Z' -i^^yn^^yyy / y, 4,4'-i/3— K^>^ 

yy^L/y, 2,4' -yB— h^^yyy ^ / 3,3'->?3 

— v^yyy:^/y 

(Al-2) 4,4'-i/^np^>^XT^!; H\ 3,3'-v^^^nn 
^yXT^'^J Y\ 3,4'-v^^nP-<yXT::^!J K\ 4,4'- 
v^yn^^^-XTr^y K. 3,3'-V'yn^^y:XT=']) 
Y\ 3,4'-v^yn^-<>'XT::^y K. 4,4'-v^3-K^y 10 
XT:=^!J K 3,3'-v^3-K-<>^XT^!J H\ 3,4'-v^3 

[0 0 3 21 (Al-3) lf;?^(^npy3in/v)i^>^/V;*-n 

?^^y^ nny :xLzz.)\;)y~Yjy)Vi>fxi3L^y^ 

^:;^{^xixiy :sLZ=.)V)^^^y)\^yfxiy"xi/^y^ "dy. 

nuy:iL=:,;v):t^ ^y?v:tv2^^y^ \f:^.{^xin 
y:ji:=^;v)'fijy;v:tu^y^y^ uuy 3lz=^ 

/i^) Y^^f^y^v^rj^e^-^y^ ]f:^(^nny:r.:=^;v)v- 

Vy'ftiy)\'i^'^^y^9>>. P P y:iir:7V)^:3e 

f'ftiy)V'^xii!r^ }f:^{^nx2y:ii:=>jv):t^^ 20 

f':hy;v:tn /i^y, }fy.{^ nny :jL:=,}V):x.y( zi^y 
}y:^n'ft}y ; \fy.{y'u^y:xL^;v)i/y;virn;^^ 
y, \fy.{y''n^yzii:=^)V)^Yyy?v:^^:^^y. \fy^ 
{^n^y :xL=:^;V)-^e^^y;v:^n-y'n^<y, }fys{yn 
^y :ji:=:^;v):t^ ^y^i^:tuy^^y, }fys{y^x2^yDiz=, 
^v)'Ti}y;v:^x2^y^y^ t^';^ (y^'n^:7:3in;v) Kx 
iiy;u:t^^^^y. lfy^(y'n^y:jL:=.;v)r'hy'f:^ 
y)\^iirxi^^9y^ 'dy.^cfxi^y :sL:=^)V)y^^^^i^y 
;v:tti:t^^y. "dT^icfxi^y ^::=^)V)ir^ ^"fi^y 

-^^y \}fysi:a — Yy :sLZ=^)V)y'y)Virxiy^^y, ^fy^ 

y :yL^)V)^-^^y)-virny''u/^y, "dysi^—Yy^^ 
)V)^^ 9y)Vi^xiy'^y, t:^^;j?.(3— K:7:iir^;v)f';^ 
y)V^n^y^y^ 'dy^^-'Yy ::^^)\dY'fi^y)\^it 

^-f^y, }fy.{B—Yy:^::^)V)^^^^^y)Virxiir 

y^ \dy.{:s — Yy:3^^A^^^^^^y)virxi'fi^y 

[00 3 3] (Al-4) 2, 2-lf ;^ (4-^^ n n >^ ^ 40 

^y)Vi^xi^xi/^y^ 2,2--\fy^{z-^ n p :7nin;v)/N:3^ 
f - y ;v:t u^n/^y^ 2,2-}fy^ {4-y' p ^ nyv) ^ ^ 
1?- :7 p p /n' y , 2, 2- if ;^ (3-y p ^ >^ /v) 

f-7^;V::tPyp/^>', 2,2-t:^';?^(4-3— K:7:3ir:;V)-^a{^ 
f-y;V;^-p7'P/^>'. 2,2-tr^y^(3-3— K>^:i^-/V)^^ 
'^y?v:i-xi'y'n/<y 

(Al-5) 4-^'PP^E#^4-^PP>^3iri;K 4-^PP 
SE#i?3->^ P P :/ ^ 3-^ P P SE#^3-^ P P 

y:xLZ=.;V, 3-^ppSSS^4-^pp:7:3i:=:/V, 4-y''P 

^SE§^4-y n^y:x. 4-:/ P ^^E#^3-y^ P 50 
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^:7nir::7K 3-Xp ^^S#^3->^P ^ rn^;K 3-^ 

P ^SS§^4->^' P ^ y :n 

[0 0 3 4] (Al-6) t^^X(4-^PPy:xr::7V);^;7V7J^^ 
lf;^(3-i5^PP:7ai:::^/V);^/V*;^i/K. if;^(4- 
'/p^:7nir:;V)>^;V/f;ari/K If (3-y^P^y 

;V7!> ^ K\ If^y^ (4- 3 — K :7 m X ;V7!n ^ V 

K\ }fy.{'>>'-B—YyaL^;v)ys?v:/!i^^i^Y 
(Ai~7) tr^;^(4-^^pp>^:ai:=:^/v);?^7V5jsi/, If ;^ (3-i^ P 
p:7iiir:^;v)7^;v^i/^ }fy.{4-^u^ya^:=^?v)y.;V:^ 
y, ify^i^-y'ti^y ::iL:=>jv)y^;v:^y, }fy.(4-B—V 
y :iL^;v)y.;v:^y^ ]fy.{3-B-'Yy j^:::^;v)y.;v:^y 
[0 0 3 5] rrT\ ^/-r- (2a) tVX. Mk. 

(A2-1) 4, 4' -If^y^ (4-^ n P-O'yV/'V) -Jy 

4,4'-tr^y^(3-^ PP^^^yV/V) v^y:nri;Vzc— 
t'/K 4,4'-lf;^(4-7'p^^>'y^;V)"i/>^:xr:;V:3i— 
7^7K 4, 4' - If ;^ (3-'y P yV /V) ^/'7 m^^^Vcx— 

x;K 4, 4'~lf7;(4-3'— K^yyV>^l/) v^:7:x:=:;V:n— 
x;^. 4, 4' - If^y^ (3- 3 — yV y r^/V:n-. 

[0 0 3 6] (A2-2) 4,4' -t:^y^(4-^P P^^/yV/l/T 

:5 y ) x;v, 3, 4' - tf^;:^ (4-^ p P y 

'^^'VT 5) i^y^^^;V:i^--x;K 4, 4' - If (3-^^ P P^ 
yy^/^T % /) v^>^ :ii^;V:3i-x/K 3, 4'~\fy^ (3-^ 
P P ^ y yV /V) :r n/V:n— x/V, 4, 4' - tT^T^ (4-'7' 
P^^yyV;VT? x;V, 3,4'-lf;^ 

(4-yp^^yyV;VT? / ) v^y:xri;Vai-x/K 4,4' 
-ify^ (3-'yn^^yy4/^^T%y)i^y:^:='^^^—'r 

;K 3,4'-If^y^(3-:/p^^yyV;VT? /) v^:7:x:=:;V 
:I^— r/K 4, 4' -if^;^ (4-3— K^:/yV/vT? /)v^:7 
3, 4' - If ;^ (4-3 — Y^yy^^^T % 
y ) i;;7 x/K 4, 4' - If (3-3 — K^^^y^ 

/VT^ y) vy:ii:=^;l-:3i— x/K 3,4'-tfy^(3-3— 

yyV/vT^ y) v^y:3ir^;v:ii— 

[0 0 3 7] (A2-3) 4, 4' - If^;^ (4-^^ P P >^ 
*jr:.;V) v^:7 :Er^yV:3i— x>'V^ 3, 4' - If (4-^5^ P P :7 

:=.;]^y;Vy^:=.;V) v:^^y m 4, 4' -}f^y^ (3-y 

P P :7 31 :::i/Vy^;V:?iN i/y:L x/V^ 3, 4' - \f 

4, 4' - }fy. {4--/ P ^ y ^ ^)Vy. ^y :7 ji n;Vcc 
— x;K 3,4' -tf^x(4-yp^y:iiz::/Vy^/v;^>:=^;v) vy 

:iir:;V^— 4, 4' - If y^ (3-"y P ^y :ii::^yVy^;V/^:r: 
;V) iy y 31 x;V, 3, 4' - If {3-^^ n^y :=:7V 

y. ;V7f; r^/V) y ^i 4, 4- tf^y; (4- 3 - K y 

3ir^;Vy5;;V/}>zi;V) i^:7 3iri;V:ii— x/K 3, 4' - tf^y^ (4- 

3 — Ky ^^;v;^/V7is:=^7V) v^y 3ir:^;v:n— x;K 4,4'- 

tfy^ (3-3— Ky:3i:=:;VX/V*:r::7V)iyy3in;V:n— X 
3, 4' - tr y^ (3- 3 — K y :3i :=.7Vy^ ;V) iy y 31 

[0 0 3 8] (A2-4) 4,4'-tf^y^(4-y PPy3i:=:;k)v>y 
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x;Vv?*;V/K:3e-^l^-- 3,4' -tf;^^ (4-^^ n 

n;l/:i:-x;Vi/:*;V7j^:3ri/lx- 4, 4' -tf (4-'/P^ 

4' - ;^ (4-y' P ^ -7 ^ v> :7 :c n^Vai— x;vv>*/v 
7p>v^ly--h. 4,4'-lf^;^(3-:/n^:7:xr:.;V)i;>^:iin 
;v:ii— r;Vi^*/V7R=^v'i-'- 3,4'-tf'>^(3-yn^:7 

nir^;l/) v^y:iir^;V:n— f.^ 4,4'- 10 
tr^;=^ (4-H — K:7:3i:=i;V) -yy z^z:^}\^:x:.^y' 
i/V— 3,4'-lf;^(4-H— K:7:xr::;V)i/>^:iir::;V':ii 
-x;Vi/;?;;V;i?arv^l/- 4, 4' -tf;^ (3-3— K:7riir=: 

[0 0 3 9] (A2-5) 4, 4^-1:;^ [(4-^ p n >^:3lr:;V)- 
l, 1, 1, 3, 3, 3-^:^i^:7yV;tP y^n bVV] i/:7 :iir:;V:3i- 

x;v, 3,4'-tr^;^ [(4-i^pn7:xri/i^)-i, 1,1,3,3,3-^ . 

y. [(3-^ p P y ziiri;v)-l, 1, 1, 3, 3, Z-^^^y )\^irxi 
:7'pfcVV] v^y^:xr:;V:3i— 3,4'-lf"">^ [(3-:^PP 

:7:3ir:;i/)-i, 1, 1, 3, 3, z-^^^^y )Virxiy''xi tVH i/y 

:x r^;V:3i— 4, 4' - If [ (4-'::/P ^ :7 :ii^;V)-l, 1, 
1,3, 3, 3-^^f-:7;V:tP:7'P \£}V\ :iir:;V:n— ^ 
;K 3,4'~lf'7; [(4-:7^P^y^r:;V)-l, 1,1,3,3, 3-^^ 
f*:7/V;d-P7'p t:VH v^y^:3i^yv^— 4,4'-tf';^ 
[(3-:/p^>^ :xn;v)-l, 1, 1, 3, 3, 3-^^i^:7/V:*'P7' 
pfcVv] i;?:7riir:;v:3i— x;v, 3,4^-lf^;^ [(3-:7'P^:7 

1, 1,3,3, 3-^^i^y;v:tP y^'^p tVi^] i/:7:i. 30 
r:7V:3i-x;K 4,4'-lf^y^ [(4-3- K>^:nr:;V)-l, 1, 1, 
3, 3, 3-^^f-:7;V'::^-P7'P tW] i/:73iz:^/Vai— x/K 
3,4'-tr^7; C(4-3— K:7:nn;V)-l, 1, l,3,3,3-^:^f-:7 

7V:^-py^pfcVv] v^y:x::^;i/ji-x;K 4,4'-tr^;^ [(3- 
3— K>':ii:^^i^)-l, 1, 1,3, 3, Z-^^^y )\^irn':fvL\^ 

)V\ x/K 3,4'-lfy^ [(3-3— K:7:ii^ 

;v)-i, 1, 1, 3, Z,Z-^^^y )Vilsrn-txi fcW] i/:7:Dir:;v 

:3^— X/V 

[0 0 4 01 (A2-6) 4,4'~tf;^ [(4-^ P P ^^ninyV)^ 

h y y)ViruziL^)V\ v^y ^^/vo:— t^/k 4, 4' tr;^ 40 

[(3-^^PP:7air::;V)'r hy:7;V:tP:i^^/H i^:7:nir: 
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/Vai-^T^-ZV, 4,4'-tfX [(4-^PPy3lrl;V)^a^i^'7 

)Vi^ny''xi\£)V] -yy ^:z.)V:x.^y-)V, 4,4'-t:^^;^ [(3- 
^ xrny :x.:=^)V)^^-^y )\^i!rxiy''xi}£)V\ -yy :^^}V 

r/K 4,4'lf^y<. [(4-i^PPy:ii:=i7V)::^-:^^:7;V;^ 
Py^/V] V^:7:3ir::;V:3i— 4,4'-tr;< [(3->^PP 
:7:rn;l/):^^^y;V:tP:/^;V] X 
;K 4,4'-lf^>^ [(4-^pp:7:nr^;v)'r;^y^;V;t-p^^^ 
>>y^:::i;Va:— x;K 4,4'-t:^^;< [(3-^PPy^ 
^;v)x;&:7;V:tP^>^^/H i^:7 3iz::;v:3i— x/K 4, 
4' - tr';^ [ (4-:7^^ p^'7:nr:;v)xhy:7 p 

V>:7ai::::/Vai>-x/K 4,4'-tr^;^ [(3-y'P^y:x:ri/V) 
X h9:77V::*-p:3i^;V) X/K 4,4'-tf' 

[(4-:/P^:7:iir::;V)^:3j^f-:7;V::^P7'PfcVV] v^:7 

4,4'-tr^;^ C(3-y'p^:7ni^7V)--.ar 

f-7;V;tP7'P tVV] :3ir:;V:3i— x/K 4,4'-tr^;=^ 
[(4->^P^:7:iir:yV)::t^^^:7;V:tP:/^;V] v^y^m::^ 

4,4'-t">^ [(3-:/p^:7^^/v)::^-:^^:7 

P^y^:xz::;V)T*:7;V;^P-<>'^;V] i/:7:xr::/V:i:— 

x/K 4,4'-tf;^ l{^-':fxi^y ^z=.)V)'fi^y )Virxi^ 

l/f^AA v^:7:nzi;k:i:-T-;K 4,4'-t*y^ [(4-3— K:7 

4,4'-tf^;^ [(3-3— Yy^^Mv- Y=7y )v^xi:x.^ 

;V] v?:7air::7V:ii— x/K 4,4'-tfX [(4-3— 

;V)^^i^:7;V::^pyP tVV] i/:7:nr::;V:n— ^/K 4, 
4'-lf^;^ Ii3-B—Vy:^^;u)^^^y;v:t^yu \f 
)V\ i;:7rcr:;V:3i— x/K 4,4'-tr^;^ [(4-3 — K:7 :n r: 

)V)i!r^ 9y)\^i!rxi^^)'^'\ i>:7:i.r:i;vcc— t^/k 4,4'- 

fc^^;^ i{3-B—Yy ^y}Virxiy^'f)V] -yy 

rnriyVzn— 4,4'tr'y^ [(4-3 — K:7 ^r:/V)'r;^ :7 
}Vi^Xi^y^)V] i/7:3ir:/V:3i— X/^K 4,4'-lf^;^ [(3- 

3— K:7 3in/v)'r;&:7/i^:^p^>'^;v] v^>^rcr:;p:3i 
— 

[004 1] m-e, ^7-7- (3a) i:tT. M;^ 

{i\ 2, 2- ^f^;^ [4- {4- (4-^ vixi^v94)'^)y^J ^^y\ 
y^:xr:;v]-i, 1, 1, 3, 3, z-^^^y jvirvi ':fu/^v^ "dys 
[4- {^-{\-^ xin^y^/ y{ )V)y ^ ; ^i/]y ;v] y. ?v 

So 

[0 0 4 2] 
[^k3 1] 



(10) 



17 
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CF, 

CF 



X-0-SQ.-0-O-0-CO -^o-^co -^o-@-sQ.-^x 
x-^co-^o-0-co-^-^co 



[±IBS;4'. Xit-B^ (3 a) KmLX^mhfctie 
<5t?fc5c ) 

[0 04 3] ^/-r— (3a) fi, ^®J;5^=e 

©T;v*y^Jilti-r5fcfc(c, N-^^;v-2-t°o!J K 

N, N-i>^5^;vT-fe FT^ K :^;v^yy^ 

^»<^^ffl1-5„ 0*L<f4. 1.2~1.5^S»©fieffi-T? 40 

feSo ::cD^, ^yir>. ^-yi/:/, --^^^ef- 



r:;V):X7V7fs:/^ lf::^(4-7/l^;t-a7jir:;w):;^;V/f;i^, 4 

- -7 a :c :=^yv-4' - i^nn^:^^^^;^; f;^ 

hn-4-^' an73ir::;v);^;v;ifcy^ 
^^/y^:: h y^K 2, 6-i;^7;V;j-n^i'y=. h y ;K 
"^y fvirxi^y^y ^ 'fijy)\'itxi\fy:jL^>v^ 2,5-v' 

7ai / y^ 1, 3-t~'y^ (4-^' n n^y^/y{ 
;v)-<y-ify/^^'^Rj£$-fr5c SJS'fid^bmxtf, 7 
yilik-g-i^:6W4U^;6^. ^{KO^^^mivf'yyf'mM 
^#it Lyt*^, *i!8:5SlSl^J!i5^ i: 5 J: 5 

< H:2. 2*^P,2. 8ft*;KD^ffl-efc5o 

JScDffiiCi^fe, f';^7rc/-;VcDT7V^7 y^B:fii bT 
i480t:~250°CCO|S[i-t-fe5„ KiS^ra (4155^)^)^^100^ 

IS. «^*L<{4i«fra-5>e)24ftra<Di5a-c*)5o ft'b^? 

tLV^:^ffii LTf4. 5S; (I) : 
[0 0 4 5] 
[^t3 2] 



(11) 



19 
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- (I) 

^^v^Sr t-^fe'9s y ymW^=f-b^%9thXy / ^'y 10 

10 0 4 6 1 ^fc(4#Mip2-159-t<i^$g(CtSgJ© i 5 
;V/}n y 7 / -;v i ^SJS ^ -fr-C f;^ 7 s / 

^/HC^rU 1.2~2ft*/VT?fc5„ 

[0 04 7] SJSiC^t. ±3iLfc*tt^l«^7KicD* 

M-fbT/v^^^^i., H7y'fbi^'>*, ^-fbSia/i^wyv 

*§„ n oSl.#^:5' o J 4 Kfl f;^ 7i / ^ML-a- 
tltc^rU 2-4fg*;K ^«L<tt2.2~3fff*;KD 

i.i;6^P)2f$Sfi«ffit5c RJE£:^ram55^^^f>i 
0l^ra'^^6H-t?^ RjsS:it^tt-20*C*»e>80'C«^)|5ffl-efe 



*?)o r.oj;5i-t-C#btvS*/-r- (3 a) (i. i 

NMR, Tcm^mtamci,*) , 't<om^^mmir^ 

10 0 4 8] ^W^X^mX%i-WC^ (3 a) 
tl5/Noy>^b'g-tl(in = 2T*$tl?)**#:(^ffi. n 

^S; (3 a) ^c*5v^-cl;^#t4ttSB-efe5^-x/^tt 
m.m(DW^mtti^)^:^y:^/-?vt. m^^®5lttSA 

(CF3 ) 2 i^ia^^t^Lfc. flr^S^iCfl 
(4-t =3f-v-7:n=7V)-l, 1, 1, 3, 3, 3— 
■:/c2Ay, 2,2-f";^(4-t Ko^v'^^-^v)'^ 2, 
2- f >^ (4- fc Kn ^ v'y I ;^ v .fc'co tf ;^ 7 1 
/ -;V(DT/i^:ii V ^m^tMM<D4, 4'-v'^pp^>/ 
y, t';^(4-^ n n7:t=7V);^yV7jNy7:fif(Dgtt 

y K:x. n, N-e^p«^;vT-fe-hT? K 

n5:i-y=?-r-, jKy-r-©^^i^*igti^#|^^'n7.^ 
KtC/ioTV^S, #6>tifc*y 5Ky-r-©5^i^ 

[0 0 5 0] 

[<t:3 3l 





[005 1] 



CI 



* * [>ft: 3 4 ] 




o 

II 



CI 



o 

II 



CI 



o 

II 




[0 0 5 2] 



^ ^ Ut3 5] 



CI 




[0053] (2) ^y-T- (B) 

2^1-5*/^- (B) tVXti. m^if. 

TB-^^ (lb). (2 b) 

(3 b) , fcii/TiE-isis: (4 b) x^m^ti^it^m 

iUT. r*/-r- (1 b) J , r^/-r- (2 

b) J . r^/-r-(3b)j. r^/-r- (4 b) J 

[0 0 5 4] 
Utd6] 



40 




- (1 b) 

{^'P^ X, Att^ (la) JCi8LT€«Lfci:*J«51? 

fctj^ Bti^ (3 a) X^mVtzt^'OXhV. R'~ 

(lb) #Sc*dV^T. T;v=3f.;vSi: trti^ 
^^>'V*. T'atVV*. y^^JV^. ^^%/}V-& 

[0 0 5 5] ^fc. Z^cJ:»?*$;}^STy-^^S^:Lr 
{Is 'W;ttfs y^-A'^ -ry^fv^ ^: 

[0 0 5 6] 
Hb3 7l 



50 



(13) 



23 

29 



,31 



r27 j^33 



32 



[0 0 5 71 10 




■• (2 b) 
[0 0 5 81 
Ut3 91 



18 nZl n22 




- (3 b) 
[00 5 91 
[^b4 0l 




- (4 b) 

(±tE-|^^ (2 b) . (3 b) jaitK (4 b) X 

[0 0 6 01 rrt. ^y-r- (1 b) i LT. Mx 

[0 0 6 11 

[^1:4 1 1 



20 



30 



40 
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X 




CO- 




CO 





CO 



K^. XSt^Ztt^ (lb) }c|iL-C^Mtfci:*J<9 

-rih^. ] 

[0 0 6 21 (lb) (DM 

irLTtt. 2,4-v?^'nn-4'-7:iiydri/-<yy7:n/ 

A' -y :^ J -^-yy j^=-)V2,Z-'y^ nn^vV:x.~- 
[0 0 6 31 

[<b4 2l 
CI 




[0 0 6 4] 

[^t:4 31 



(14) 




[0 0 6 5] 
Ut4 4] 




[0 0 6 61 
Ut4 5] 





CO 





CO 




10 



20 



30 



40 



[0 0 6 7] ^/-r- (1 b) tt. M;tfi\ 2,5-v>^P 50 
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p -4' -[ (4-:7 / ^ v-) y m y y :7 :x / SrM 

i S . 2, E-y^ n -y;v;i-a^y y^y m y >^ t 

80-200 ^C-?^l-30^PR^RiS§*?)- ^lCi«9. ^J^1- 

Srt^^T-^So ^e/^- (lb) ^rLTfi. ^^Stt. 
2,5-i/^nn-4' 7ic y :3ri/^:/y7:ii y 2,4-v^^^ 
ai:=i/V2,5-V^^nn^yy':3i— 4' / =35^V':7:ii 

[0 0 6 8] m-e^y-^- (2 b) itrti. Mxtf 

a^^y^y^ p-v^H— K^yif 2, n n h 

2.5- v^yn^ 2, 5-i/3 — K h;V:n 
2, 5-i/^nn-p-^->l/y^ 2, 5-i/:/p^-p-^v'l/ 
2,5-i^3—V-p-^^yuy, 2,5-yi^viu^yy'h 

y :7;v:t^^ K\ 2,E-yy'ti^-<yy h V y)\-iry^ 
Y\ 2,5-i/3- Y^yy V y y?v:ty^ Y\ lA-y^ n 
P-2,3,5,6-x b^:7;V::^-n^y-^>, l,4-i/:/n^-2, 
3,5, 6-x by :7;V:tn^y"^V, l,4-i/3— K-2, 3, 5. 6 

2. 5-i/^ n n Y?v:xLy^ 2, 5-v^^ n n^y^ V^y 

[0 0 6 9] rr-e^y-r- (3b) irLTtt, ^<Dfc 
(Z);6^^tf ^>tl^o 4,4' -i/^nn tr':7:ii^;K 4,4'-v^ 
^ a n-3,3'-i/7'n^:=^;Vtr'7:xri;K 4,4'-v>:/n^ 
lf>^:iir:/K 4,4'-V^3— Klf^>^:x:=:/V, 4,4'-V^^^PP 
-3, 3' -i/y ^/Vtr^y rczz;K 4, 4' -i/^' P n-3, 3* -i/y 
;v:tti}fy 3l::=>^V, 4,4'-v^^pa~3,3\5,5'-r- hyy 

:nr:;K 4, 4' '-J^ xi u:^^ ^ y }fy :^::=>;V^X^ 
4,4' -v?^ n n tr^:7:ii;:i;v, 4,4'-i/yn^tr^:7n: 
::i;K 4, 4' --yii^ p p-3, 3' --yy'n^=^;v]^^y =ii:=^;V'd^ 

[0 0 7 0] r^n-e^y-r- (4b) i^tttt. ^<Dh 
(Di)^^lfhfi6o m-y^^tiu^y^y, m-v^^P^^ 
y^y, m-v^3— K^y-gy, 2,4-v^^PP 

2,4-v^"7'P^ 2,4-i>B'~' Y h^^^y^ 3, 

5-i/^^PP 3,5-v^:/P^ b/Voiy, 3,5-i/3 

— Kh>'V:3:>', 2, P P 2,6-v^:/p^h 

2.6- i/3— K 2, 4-^/^^ P P^;^^ h 
y :7/v^y>r H\ 2,4-y:f^^^yy h y 

K 2,4-i^B-V-<yyhVy/v:ty4h\ 3,5"v^>^p 
u^yy h y y/l^:ty4 K\ 3, 5-v^yp^ h y :7;v;^-^ 
^ K> 3,5-i/3- K^vy> y H\ h3-yy' 



(15) 



27 

[00 7 11 (3) ^^imm^m (o 

^j^immnmn (c) ttrfi. tie-^s 

da' ) . TIE-^S: (2a' ) . TtB-ISsS; ( 3 

a' ) . TE-^S; (lb') jait/TIfi-ISS; (2 

(1 a' ) J . ^'mmm^mi (2a' ) j . 

ll^^«3t?^^^J (3a' ) J . r5>fe«itJ^^^J (1 

b' ) J . ^^mmmmi (2b' ) j i:v^5) ^^t^ 

[0 0 7 2] 
[^1^4 6] 




••da') 

(^cfj^ Afis; da) icmLx^mhfct^^x^h 



10 



20 
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5„ ) 

UT. da') #(c^iv^•r. T;v^;vSttT 

Jit/^;vm. 7°ntVvS> 7'5^;wS. ^^ix 

[0 0 7 31 
[^b4 7] _ 

R 





•- (2a' ) 

(^^. AtmSlicS; (la) iC|iUTS^Lfct*Jt9 

RHJSSIC^ da' ) \cm\^x^mhitti3 
«j-efe5„ ) 

[0 0 7 41 

Ut4 8] 
R 



••• (3 a') 

(^C^. Am&mc^ da) lCSL-C£ftLfci:*if9 
-efe!9. B{±S!63i(CS (3 a) (CPLTSatfcija?) 

■efct). Rfi^ftsfc^ da') KmLxmmhtzt:^ 

^L<\i2-8 0<DmmXh^o ) 
[0 0 7 5] 



••• (1 b' ) 

feSo ) 

[0 0 7 6] 
[^b5 0] 



30 



40 



V-/ w 



•- (2b' ) 

(s^j, Rtt^siic^ db' ) \cmLx^m\.tzt^ 

JitT. (1 b' ) #{c:*JV^T. T^i-^^viirL-T 

T'ctWS, y^^vK. 

I 0 0 7 7 1 \':i)^Wmm\ (1 a ' ) J t LTtt. 
m7L\t. »i(Dh<D^mff^^ti!l^X^^o 
[00 7 81 
[^bS 11 




(16) #§12003-113226 

30 

* [00 8 11 ^^imimmi Oa' ) j tvxu. 

[0 0 8 2] 
li\l5 3] 



10 



[00 7 9] ^'j^mmmmm ( 2 a ■ ) j i lxh. 

[008OI 



Ut5 2] 




[0 0 8 3] ^^immm^m uh' ) i t Lx\t. 40 

-<yiiy^mif^^tf)^x^^o ^'j^i^m^mmi (2 

b' ) J tLXit. fijxtf. 3,5,4'-by ^'aalf^i 
3,5,4'-hiJ7'ti*t'7i=/K 3. 5, 3' , 5' -7" ^ 
D n tf73i=;V, 3,5,3',5'-x 

[0 0 8 4] ^nh^mm^mi (c) (Tjss-a-stt. 

Sffi-rs^/-^- (A) , */-r- (B) ©a«*?(cJ: 

^X^tti^ti. ^m-^^-^^'t/T- (A) fc'itJ?^ 
/v- (B) (D-BrtiMicMLX. o.oi~5*;v%. 50 



L < {±0. i~ 5 J: 9 t < tto. l~ 3 



\) s ';^mmimir€x^M^wmm(Dmmmmn% 
i)^'pti-r^'x^m'^w-mm<D'mmm^iimw£ 

^COV^Ttt. ±IE5>efll3tJ^^^J (1 a' ) ~ (2 

b' ) <Dmm^iii:hi>K 3~6R if4t<(i. 3~ 



31 

[0 0 8 5] (4) 'j^^mmmm (d) 
±iB*7^- (A) . (B) ^i:x^'j^mmmB 
mi (c) <D{jd^c. jfi>i?icjEs:c. ^^mmm (d) 

i^iM^J (D) tt. ±fs^y^- (A) 
^/•r- (B) \ci:^jfm^h6'7^^Vtts])T})~uy 

^iK ifS^Z-r- (A) . ^Z-^- (B) *Jj:t^:»-fe 

(c) <Dm^it'^m^mM^f£if(D^m^^ 
[00 8 61 ::.<D^irmmmmt vxa. mcmm^ti 

y-^y, y'vi^^y-^y^ 4-y'u^^yy'y ji/ y^ 4- 
y a^^y:^T:^]) h\ a oS,t#^7i=;K 4- 

^S#®?4-7'"n^7:ii=;K [l-(4-^ n n 7:n=;V)-3- 

;v;^;V7iN>'^ 4-ya^v'7 3ir::;v;^/V7jNy^ {j^-^xm 
y X. 'yy I n/V'7>'V';^ia ^ ^? if Sr^tf S ;i 

^J-efes ^-^'^n^y^/y^/y-h^^^X^ 
v\ ^^ili^^J (D) 30 
(A) . (B) , ^J-l^^jtJ^^^J 

(c) ^x-a':ii=i-mmm\ (d) (o^^u^y {y^m-k 

I^O 'B'tgS©ABfi¥^*^1.7~2.0. ^*L<m.9~ 
[0 0 8 7] [^>K:KjKyTiJ-l^>*fi^flS(DM5t] 

(D) ) (D^l£~rX\ ±tE^/-r- (A) *3j:tj5±tB* 
/•r- (B) (7);;i7 5/7'y :/^'SJSi-J:'9*a^$it-C^ 
^i-5ri:;65-x?t6o 40 

[0 0 8 8] *^PJro^iig«/i<y Ty-i/>-^*S^#: 

:lx. m^WMt\.x\t. mt=-y^)\^. ^it^y^ 
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^^ifc^^y'y^ J>.tS:E<r>^<y'y'^ M\L-^m. Wc 

<t:=^y>«r;V;iif;JS^f*U\ *fc, E^^^^ir tX 

tl, by 7:nri;V;^;^7^ 2, 2' - 1' t° U v'y, 1,5- 

'y^ nisr^ ^^y:^y^ l,3-if;^(>?7a=;^*;^7^■ /) 
2,2'-ifify>?:/;JW*bv\ ±EiB12:^^^i?fc 

^mmi¥t LTf±. ^J^«. ^^t:= i/^;vt'-;^ ( h y 
^y). m^=^y^/i^\f:^(v\)y:^=^^i-^:^y^y). 

y (2, 2' - f y y ) . :i:'fli= y (2, 2' - 

fc-t°yv^>-), 3[i7'ft:=s/<^/K2,2'-f'fy v'v). sg^ 
= s/ ^yv (2, 2' -K" t° y y) , K";^ (i, s-C/^ o :;a-i>' ^ 

7fN;^7^>'), J^<t;=s/'5^;v(2,2'-ift''yi?y) dW4 
•ri?';^v^!;'A, -^hy-^A, ;«7;Vi/!?i./<eif^*lfSr 

[0 0 9 0] ^fc. «^}c*JV^Tffiffi1-6^<!:©-T?t 

i=^. ^it-r h y 3 r^^bf- h y '>i=^> S5iii-^- f y 
i>./=e^(D^h y ^A^k-^ti. yyi\:^')^J^. mtti') 
^J>^. A'fb* y ^> A, 3 y >?i>., fiiEi^;<7 y ^2>.ti: 
E^iJ ]) ^Mt-^^^ y yW^y^ V y:^^?y^7y=^~ ^ 

A. *'(li;*y'>A. ^i\L'rVy::^^>v7y^=-'^K 3 
[00 9 1] MiKm(wi3(t?.#^^©-Kl»J^tts 

l-jfft. 0.0001~10^;K $?4L< fi0.01~0.5 

*;v-efo5o 0. oooi^;v7fe«-ett. 

\^mmi)^h^o «*^i^^-*^v^-c. 3i#^M:S*iJ:t;«ia 



(18) 
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[0 0 9 21 4fc. mmmcisif^m7cM<D^mi^ 
tt. ±m^^^<Dfmi'tMcMu o.i~ioo* 

±fB#fiic^>co;^fti^;K-*ft. iiS. 0.001~100* 10 
;K 0S L<flo.Ol~l*;^•C'fe5„ o. ooi^;v*?lT 

»> m^5ts^±ff5a**^^+^-t*fc«9. 100 

[0 0 9 3] ^Jimk-^ ^JTD- uym^m^i^(o^i&(D 

Tis^i^ Y\ N, N-J/ =f-;Vyis;VJ>,T 5 K\ N, N-p/ =f- 

t KB7 7i/^ N, N-v^;^^;!^*;;!^^^? h\ N, N-v' 
^ ^;VT-fe 5; H\ 1 ^;v-2- t°n U Ky;iWt t 

jesii. a^. 1 ~9osa%, s l < 5 ~4oai% 

-r^.^^m-a-siSfi^ a^^ o~2oo°c. ^fSL<tt5o 
~i2o'c-efe5<, sfd, a^^r^n. a^, o.5~ioo^ 

|!?tL<til~40SJra-C&5„ 

ioxio'~2.oooxio\ 

* L < tl20 X 10' ~i, 500 X 10' -t?fc ;5 c 10x10' Tfe^-^ 

2,000x10' sr^^si:. mn'm^+^tm. jnn* 
[0 0 9 5] [j^^wjj^y-fk^^fejyt/i^yTy-i^^**^ 

Ty-^y*«-a-#:<t1-^^i:;45-^'t5= :^?vtsym^ 
[0 0 9 6] ^^Ji tri4. m^\tn-^^^Vfl}£(D 
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-50~200'Cs ^fSL<H-10~100'C-Cfe5o * 

fc. s^BfrB^tt. a^t. o.5~i,oooi^k. *fst<f4i 

~200^FBlT'fc?)o 

[0 0 9 7] r«;DJ:5{-L-C#e>ii-5. :^mm<o:^;v:^ 
y^-^^'^^^^n-^'^^(D. 7.)V^sym&mi. 0. 
5~3mg^S/g, $?^L<f40.8~2.8mgS'*/g 
T'feSo 0.5mg^^»/gTn4. h^'g#tt;J^±;0^ 

(A) fcit/^y-r- (B) 0«SI^|tb,0^^^ 
[0 0 9 8] h y-g^H©®:!!] Sfc. *|§BJcD 

[0 0 9 9 1 ^^BJ^e^M^Moii-Stciis ±tB;^7V 
}C j; (9 7 ;v A tcj^ff^i" 5 =3r ^ X -Y > ^Wigffi § 

[0 10 0] 

immm] e^^^ji] {^v=!-7-<D^m 

mWm. iafitf. '^m. Oean-Starktx g^^A^S 
^^^ly^'Sri: Oottfcl L(DHoP<D77;^3}C, 2,2- 
tf;^ (4-t: Fd 1, 1, 3, 3, Z-^^-fy/V 

irn-^n/<y yVAF) 67.3g (0.20^ 

M s 4,4'-v^^ a (4, 4' -DC BP) 

53. 5 g (0.213*/!^) , j^il;*y 'j'Ari.gg (o.s2^ 

JV) , N, N-v^;^5^/VTir hT5 K (DMAc) 300m 

^TT^APm LM^Tl30\:T'Mi^; ^-frfco SJkSt- J: ^ 
^^i--5*?r h/V-^LVi: Dean-Starkf^-t?3^^(C 

A.^Efebn^«e< Ri^:miSS:l30°C*^b#>sr{ci 

5o'csT±iffco -^rom. SiSiaS*#^ici5o°cm-e 
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H)S?r^ltfc#. 4,4-DCBPlO.Og (0. 040*;V) ^ 
95 g (1|X*85%) ^#fc„ 
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* [0 1 0 1] ^hflftm^i^<DGPC (TUFmW) t? 

a-^#:{iTHF, NMP, DMAc, yj^iiflC 
^^T?. T 8(^15410, i5i^ffl«tt529t:-C'*)ofc„ 
#btifcm'a-#:tt^ (II) : 
[0 10 2] 
Ut5 4] 



- (II) -^m^timm^r^ir^^t-iiim^^ih^ urn 
[0103] mmm i 

2, 5-v':5' P a-4' -(4-7 1 / ^i/) :7 1 / :^rv'^^y:7 1 
y^' 70.87g (163mm o 1) . -^^Ml -^'%hmt:i- 
j) zf-r— 59. 80 g (5. 2mm o 1) , 2, 4, 4' - MJ ^ n n 
^yy'y:,^/ y 1.43g (5.0mmo 1) ^ 4,4'-v^^C2 
ci^i^i/:7ic/i^ 5. 27g (21mmol) , i-^nu^ 20 

yy'y:^/y i.sog (e. Ommo i ) , s^it-f-hV 

M. 3.90g (26mmol). f;^ 7 3i=;V*;y^7^ 
y:=.y^jUi/y uy-i V3.93g (6mm o 1 ) . M) 7 
3i=:;V/f;y^:7^ V 21. Og (80mm o 1) . SIS 31.4g 
(480mm o 1) SriisSJ^SJ^. ^:fj=' y ^ ^M'O Hif 
fc=P77;=^=ii-Atis 70'Cc7):^-1'7^/■^y5,(ro^t^ ^sS 
Bl^«. S*#HmT}-N-^^;W2-t°ay Ki^ 320m 
L^iD^. ;*--r^W^X(DM«Sr80^lC±lfTatc;*M*fe 
tfCo 5St^1H^S«. NMP200mL-e*f?L. 1 : 10 

/do 120.8gTfcofCo *fCv GPC (THF 

mm) ^Wl^htcyi^D y^^uym%<DMm^i^^^mi-i 

122, OOOT?fcofc„ 

[0 10 4] ±U(D^^\CLXt%hfltL7^^)-r~ 50g 

ic^sft. sssi 5oomLSrJPx^ia-e24Nfiig. mwv:^ 

-?lrllliRU 90Vx^M^nMh1t. >^/V7jN:^'fbjKy-r- 40 

©H5imtl 58. 7gT?fcofc<, :^;V*;:/jb;;4f y -v— CD;^7V 
* y'ffc^l:{i2. Om g g -C-* o fCo $ {i# 

fc^y-r— ;^7V*:y'fbJKy-7— 30g^fflV\ NMPt 

~;vm-^mm (50/50 mmm (D\5%mmt:m 

ULfz. mm'^&lit 2, 100 mPa • sec-t?&ofc„ Ji<y -r 

x:. 303>. iso-cm^i-c^M^^iiu nmmeoui^ 

[0105] 2 50 



\l<Ditil^=f:/-?--m^^. 2,5-i?^on-4'-(4 
-y ^ / ^-y) y ^ ^^yy<yy'y / y 8l.84g (184 

mm o 1) , -a-^fll 1 -t*#fc:t y =JV- 80. 50 g (5. 2 
mmo 1) . 2,4,4'-hy ^'an^yy~7i/y 0.57g 
(2. Ommo 1) . i-i^ nn^y/y / y 0.65g (3. 

Ommo 1) . (C^JEL. ^ fcSJS^CffiV^5 NMP CD* 

144.9g-C'feofCo *fc. 
ft. 137,000-efeofc, 

[0 10 6] HJteMl iP]«(r#fetlfc^°y-r-50g^ 
^v^;^;^/}^>"^^:^^TV\ 57. 7 g (D;^;V/iNWt;/Ky -7— :Sr 
#fCo 7>;V73Ny'(l:/iN° y ■r-(D;^/'V*:y'(b^*(i2. im g 

'^»/g-efeofco #e)tifc5Ky^-^/w7!^y'fkJKy-r 

-30gSrffiV^, 1<!MP t / ^ / ~;\-W:-^mB (50/50: 
<^15%^fS^iiMtfc„ ^fS^iiSti 2,400 mPa 

loor. 30^. isormra-^^^^^iL 

[0107] ^JgM 3 
HlfeM 1 <^ttji^^ / 2, S-i?^' 0 0-4'- (4 

-y y y :^ y ^i^^yyy :x. y y43. 53 g (100 m 

mol) , 2,2-f';^(4-{4-(4-i'oa^:/yV;V)73iy^S- 
M :7ai::;/v)-l, 1, 1, 3, 3, 3-^^'fy;v:tuyti/<y 7 
0.43g (92 mmol) , 2.4,4' -h ]) nn^y^y :jl / y 
0.86g (3.0 mmol) , 4-^ u u^y^y / y l.OSg 
(5.0 mmol) , IC^KL, Sfc^JSiCffiV^S NMP 

-r-coKXitt 99.3g-C*)oyh„ 

li, 142,000-efeofc„ 

[0 10 8] MMMi tmm\cts})-7-50g^m^:^/i- 
*Wt;Sr^fv\ 58.4g<Dx/V7jNy'fk7Ky-7— :^ 
/pyj-^yjh^ ]) -7~cDy^;u:i%yj\:'^Mm. om g SS/g 
-efeo/d#&.IX/t;K y -r-X;V7J^>'^^:;^^°y -r-SOg ^ffl 
NMPi^iJ^y -^-Wl-a-^IR (50/50 : S^Jt) ©1 
5%^?rPjSLfCc ^*!i«fi 2,700 mPa • secXh^ 

loot:. 30^. m'cimmxmm^^^Ltc, m.mm^ 



(20) 
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[0 10 91 

31 /^v'^:y/>':n/:y 61.08 g (178 mmol) , 2,4,4' 
-M;^np^yy~73i/>- 0. 57g (2.0 mmol) ,4,4' 
-=;y^xixi-^V^/y^JV\.^2z (16 mmol) ^ 
o^:yy'7 3i/ 0. 87g (4.0 mmol) , -^tz 

SJS(cfflv^5NMP(D*S:250mL}C'^x. [HJIiJcSJ^: 
^tTo7t„ #£,|tfcJKy -7-(Dl|X»tt51. 2g -^fcofc. 

[0 110] ^ffiMi iI^1i(C7}fi;-r-50g^lv^;^;i' lo 
Ji^V-fbSr^TV^. 6l.7g(D:^yP*;WtJK!;-7-Sr#fCo 
y -r— ©y^;v*wt;3*tt2. 4m g S*/g 

fflV^, NMP y -/I-)l-g'^^ (50/50 : ^m) 

C»15%^|g^pMLfCo ^M*fegf± 2,800 mPa ■ sec"?? 

L. lOOr. 30i>. 150t;i^MT'»KS:^MLfCo 

[ 0 1 1 1 1 mtm 1 20 

^ilM 1 -efflv^fc2, 4, 4' - m; ^ p p-<:/y 7m / y§r 

>"fkif<^^°yry-^:/<Da*5]Zj^^^*4, 120,000 

■^fco^o NMP/^^y-/V: 50/50 (^m) 5r^j^ 

:^;vt^yi\:T^^)-r~(D7^jviisy\\::^mt.2. Om g SI/ 

g-^'feofCo SliS3teitf4v 3,500 mPa • sectrfeofCo |I1 

TV^/<e;5^ofc<, 30 
[0 112] jtfeM2 
^SSM 2 -X?ffiV^:/h2, 4, 4' - h y n n^i^y 7a: y 

:/'ft;M07KyTy-^>'(DS*¥^:5>^-l;}±, 129,000 
■x^hofz. Wb/Ky -r— (0;^yi'^>'ft:Sitt2. 1 

ingS*/gg-efeofcNMP/7f^>'->'l' : 50/50 (^ 

m) ^^l«(-fflv\ :^7V/^y^t:/Ky^-i5%(7)^?«^ 

PffiLfc. ^^$;teS^4^ 2,300 mPa • secTfcofc„ 
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[0 113] Jt^M3 

HJtM 3 -t?ffl V ^fc2, 4, 4' - h y y n n ^ y y 7 31 y y 

yitm<0:^ })T]} — U y<DmM^m^i^=fMii. 124, 000 

l?&ofc„ x;V7jx>-'ft:;)f y -r— (7)y^;V*;:/'ft;'^ *il2. 0 
mgSft/g-e&o7t„ :^;vd^y'ft:ml©jKyTy-wy 
<^Sm¥i^5>T-»fi^ 139, OOO-efe ofco NMP/y^y 
50/50 (Wm) ^/kJj^WtJKy 

-^~i5%(DmmimmLtz. ^m^mx 3,700 mPa-s 
\c^mvx\,^f£*>^-fto 

[01 14] Jt:^M4 

H:^^!] 4 V ^fc2, 4, 4' - h y y n a y' y I y y 
>"fktuojK y T y ■-uy(Dm.M^^^i-Mn. 134, 000 

-efcofco ;^;V/i^Wb:^Ky -7— (Dy'.;V7}N>"ftiS*f42.4 
rngSi/gT-feofcNMP/y rJ'y-v'V : 50/50 (^9 

It) :^;V7i^>'ityf-V-r-i5%(Dmm^m 

MLtc. MM^mi. 4,200 mPa • sec-xr-feo fco |W|^{C 
[0 115] 

[«pj(7)?i)ii] *iSBj(r i 19 #btifc^ft«*° y T y - 

t,, ^®;^;^;^^y{k5J^^$;K^°yTy-^:/*fi'^#:^^ 

. iB^^mm#^. mw^^yr'y^-s -<^y 



(51) Int. CI.' 



HO IM 
CO 8L 



10/40 
65:00 



F I 

H 0 1 M 10/40 
C0 8L 65:00 



f-Y.-K (#%) 
B 5H029 
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(72) mn^ m F^-^mn) 
(72) mm^ m ^¥ 



4F071 AA69 AA78 AH12 AH15 BB02 
BCOl 

4J032 CA03 CA04 CB05 CD02 CEOS 

CFOl CGOl 
5G301 CA30 CDOl 
5H024 FF21 

5H026 AA06 CX05 EE19 
5H029 AJ14 AMll HJ02 



